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NEW BOEING 247-D’s FOR UNITED AIR LINES 
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The first production run of fifty H-Wasps has been ordered for installation on 
the new Boeing 247-D’s which now are being placed in service on United 
Air Lines routes. In conjunction with refinements in the design of the planes, 
it has been demonstrated that these new H-Wasps will effect a marked im- 
provement in the already fast schedules maintained over the company’s lines. 
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... on all the leading airlines 
in the country! 

Western Electric is proud of its asso- 
ciation with the nation’s leading airlines 
and aircraft manufacturers . . . proud of 
the part which Western Electric Radio 
Telephone has played in the develop- 
ment of fast, safe, on-time travel by air. 

To tell something of this phase of 
Western Electric’s many-sided activities, 
the advertisement reproduced at the left 
appears in general magazines reaching 
more than 2,500,000 people. It is aimed 
to make the public increasingly air- 
minded ... to benefit the whole industry. 

For full details about two-way Radio 
Telephone equipment for large or small 
planes, ground stations or airports, write 
Western Electric Co., Dept. 289 A, 195 
Broadway, New York. 


All planes of the country's major airlines are 
equipped with Western Electric Radio, which assures 
dependable two-way voice communications between 
planes in flight and ground stations. 

Day and night, good weather and bad, flying over 
25,000.000 miles a year — Western Electric radio tele- 
phones supply vital knowledge, help keep air travel on an efficient. 

Leadership in aviation rommuniration has come to Western Electric 

Telephone apparatus, broadcasting equipment, police and marine 
radio telephone, sound amplifying and distributing systems, the 

the same workshops. 

Western Electric 
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COM MERCIAL, MILITARY AND 5PECIALTYPE AIRPLANES 





j j ELLANCA is an accredited contractor to the United States, 
Dominion of Canada, Brazil, Colombia and other govern- 
ments. There is a Bellanca airplane equipped for land or sea duty 
designed to fill any aviation requirement; sport or business flying, 
passenger transport service, cargo ships, military scout, bomber 
or troop transport use. Amphibians and special Bellancas for long 
distance and high speed flights. Specifications and performance 
data for any or all Bellanca aircraft will be sent promptly upon 
request. 


BELLANCA AIRCRAFT CORPORATION 

New Castle, Delaware, U. S. A. 

BELLANCA AIRCRAFT OF CANADA, LIMITED, MONTREAL 
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WESTON INSTRUMENTS 

for blind landing 

The recent developments in blind landing mark another 
mile-stone in the progress of safe, dependable transport 
service. Contributing to this notable achievement have 
been the indicating instruments developed and built by 
Weston. They include the “Cross Pointer” indicator for 
locating and guiding the plane to a safe landing; and the 
“Distance Meter” for indicating approximate distances 
from plane to airport. Today, these instruments are stand- 
ard in the Weston line . . . available whenever you are 
ready to equip your ships for blind landing. Complete 
data on these and other Weston instruments for airplane 
service are available . . . Weston Electrical Instrument 
Corporation, 616 Frelinghuysen Avenue, Newark, N. J. 


Weston 

Instruments 



The "YB" MARTIN BOMBER — embodies new 
developments which, for transport men, forecast 
a great advance in pay load per mile per hour. 


THE GLENN L. MARTIN COMPANY 
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Up from Cliaos 


|“|NCE again we sit down to 
U record air transport history. 
Periodically it has been our practice 
to devote one issue o£ Aviation to re- 
airlines, to present to the reader an 
up-to-date picture of their attainments. 
Heretofore the record has been one of 
continuous progress. All statistical in- 
dices have shot upward at spectacular 
The past year, however, has 


:ssed a 


s of e' 


as fantastic as thep were unpredictable. 
We have had to make drastic revi- 
sion in many of our older concepts, 
and must reconstruct many of our ideas 
as to the future. 

tory as clearly defined as was that 
marked by the cancellation of the air 
mail contracts in February last. An 
entire industry in rapidly accelerat- 
ing motion collided with an im- 
movable object. Everything came to 
a full stop. The crash left those who 
had spent years building up a compli- 
cated and expensive machine sitting 
in the midst of a tangled heap of 
wreckage, their hands still clutching 
bits of control wheels and levers. For 


better or for worse, they had to haul 
themselves painfully out of the ruins 
and begin bit by bit the slow work of 
salvage and reconstruction. 

To have attempted to present any 
picture of American Air Transport 
at any earlier period of this year 
would have been a bootless task. Now 
that the dust has begun to settle, 
however, the outlines are becoming a 
little clearer, the new pattern is be- 
ginning to emerge. The airways map 
(page 346) has taken what appears 
to be a permanent set, and, although 
shifts in ownership and control of 
certain lines may be expected in the 
near future, the general operating 
picture has attained some degree of 
stability. Most of the old lines, in 
renovated and purified forms, have 
resumed business on their old stands, 
and the newcomers have gotten 
through the critical post-natal days, 


and a 


i torn' 


Elsc- 


, To 


tabulated r&ume of who's who o 
the lines, a listing of the equipmer 
in current use, and data on the milt 
age flown and territory c 
lend a degree of perspective to o 
studies, a group of visitors from 
overseas have given us their impres- 
sions of air transport in America. 

Although individuals have suffered 
heavily by the set-backs of 1934, and 
many an airline, new and old, is 
struggling along in the red under the 
double burden of irrational income 
schedules and heavy development ex- 
pense, we cannot help but feel that 
the future may be faced with some 
confidence. If the events of the past 
year had no other result but the 
focusing of public and governmental 
attention on a long range planning 
program for the air transport indus- 
try, looking toward a broad policy 
of coordination with other elements 
in the nation's transportation scheme, 
it would have been well worth the 
cost. The industry is rising from the 
ashes of the spring of 1934 and stands 
poised for take-off on a flight that will 
’ ' ‘ ■ isportation 
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As a background for the statistical presentation of pages 
345-347, we present herewith (in three parts) a less 
formal picture of the current American air transport 
scene. First, a group of statements hv certain of the 
operators; second, some praise, and some criticism by a 
number of distinguished visitors from overseas who have 
recently seen our air transport system in operation; and 
finally, the latest version of the airways map. 


American Airlines 


A merican airlines, operating 
.subsidiary of Aviation Corporation, 
was organized on May 12, 1934, to carry 
U. S. air mail, passengers and express. 

It obtained contracts for eight air 
mail routes, all of which had been oper- 
ated entirely or in part by its prede- 
cessor company, American Airways. At 
the time of organization, the new com- 
pany negotiated with American Air- 
ways for the leasing of whatever physi- 
cal property was necessary for efficient 
operation of the new contracts, including 
airports, intermediate fields, planes, en- 
gines, radio equipment and repair and 
overhaul bases. 

The operating inventory was pur- 
chased outright and American Airlines 
agreed to take over all commitments for 
new equipment and whatever personnel 
was necessary for operation of the eight 


At the present time, American Air- 
lines is bringing to rapid conclusion a 
complete re-equipment program which, 
at a cost of approximately $2,500,000 
will result in the early replacement of 
virtually all planes and engines now 
owned by the predecessor ^ company, 

and most advanced types. Included are 
Cnrtiss-Wright Condor sleeper planes 
and day coaches, 1935 improved Douglas 
t.ansports and 8-passenger Vultce pas- 
senger, mail and express planes. 

Under the contracts it now operates, 
American Airlines provides direct serv- 
ice to 58 cities in the United States with 
a Metropolitan population of more than 
30,000,000 people. Passenger service is 
provided on all routes with the excep- 
tion of that portion of AM 23 between 
Washington and Nashville. This con- 
stitutes an entirely new airway and only 
mail and express is carried pending de- 
velopment of airport and lighting fa- 
cilities along the route at which time 
passenger service will be started. 

Through the introduction of complete 
sleeper plane service between Dallas 
and Los Angeles, and between Chicago 
and Newark, American Airlines became 
the first air transport company in the 
world to offer these accommodations. 
Popularity of the sleeper planes is at- 
tested in the fact that load factors on 


these routes have shown a steady up- 
ward trend since the service was 
launched, early last summer. 


Central Airlines 

W HEN the Post Office called for 
new bids on a number of air mail 
routes, Central Airlines was successful 
in obtaining the contract from Washing- 
ton to Detroit via Pittsburgh, Akron and 
Cleveland. A portion of this line is over 
the mountains of Pennsylvania and 
Maryland. 

To operate three daily round trips 
over this route two types of equipment 
were originally used, tri-motored Stin- 
sons and Lockheed Vegas. A number 
of passengers liked the single engined 
ships on account of their high speed, but 
the fall weather with its fog conditions 
in the mountains, made it necessary to 
discontinue their use. The demand for 
increased speed today has made it neces- 
sary to consider some of the new type 
transport planes now in use on most of 
the larger lines. Within a very short 

type ship, capable of carrying heavier 
loads with greater speed and efficiency. 

Our maintenance base is located at the 
Detroit City Airport and all major serv- 
ice and overhaul work is done there. 

along the line to handle the usual trip 
inspections and servicing. 

Since our operation was started, we 
have had a steady increase in poundage 
of air mail carried. Our express has in- 
creased by leaps and bounds, both in the 
number of shipments and in the pound- 
age hauled over the line. 

Along with the growth in air mail 
poundage and in air express shipments 
Central Airlines has experienced a 
steady increase in passenger business, 
which seems to be of a sound and 


★ 

Eastern Air Lines 

A t an expenditure of $740.- 

.000, Eastern Air Lines is now 
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program since beginning its operations 
in 1927; inauguration of passenger serv- 
ice on all routes with two daily 
schedules between termini; purchase of 
eight Douglas Transports at a cost of 
$680,000: and speeding up of present 
Curtiss-Wright Condor equipment. 

The 14-passcnger Douglas liners will 
be put into service sometime in Novem- 
ber between New York City and Miami; 
New York and New Orleans and Chi- 
cago to Jacksonville. A fast, limited 
service will be operated with few stops. 

Our engineers expect to obtain a 
cruising speed of approximately 150 
miles an hour from the Condors when 
the biplanes are fully streamlined and 
structural changes are made to increase 
useful load capacity to 6,256 lb. These 
ships will be used on the day round-trip 
schedules which will make stops for air 
mail, passengers and express at all of 
the 32 cities in the 15 states on the East- 
ern Air Lines system. 

Surveys have been completed through- 
out the south and along the seaboard by 
the mail and passenger traffic depart- 
ments to launch a concerted drive for 
business coincidental to the opening of 
faster and more frequent service. 

At the completion of the three-point 
program, Eastern Air Lines will increase 
miles flown daily from 10,448 to 15,568 
over the 3,120 route-miles. Daily seat- 
miles over the system will jump from 
166,720 to 270,860. 


★ 

Inter-Island Airways 

I NTER-ISLAND AIRWAYS, Ltd., 
has flown 1,250.000 miles and has car- 
ried 47,000 passengers without a single 
casualty. This record is a tribute to the 
ceaseless efforts of the operating and 
maintenance personnel. It has gained 
the confidence of the public. It has 
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borne out the wisdom of the manage- 

first consideration is, and must be, the 
safety of the passenger. 

Actual operation became effective on 
Oct. 6, 1929, when the first unit — a Bel- 
lanca monoplane powered with a Wright 
J -6-300 hp. engine— carried passengers 
over the city of Honolulu on ten minute 
flights. On the first day 86 passengers 
made the trip — in many cases their 
first. Orders for other equipment suit- 
able to inter-island service had already 
been placed, and by the middle of 
October delivery was taken of two 
Sikorsky S-38 Amphibions. This equip- 
ment was ready for flying by Oct. 26 and 

acquaint the personnel with the landing 
fields and the conditions of operation. 
Actual scheduled service between Hono- 
lulu and the outside islands commenced 
Nov. 11, 1929. 

Service commenced with schedules 
providing three trips per week to Hilo 
and return, calling at Molokai, Lanai 
and Maui when requested, and two trips 
weekly to the island of Kauai. It was 
soon apparent that this service would 
have to be augmented, and in January, 
1930, another Sikorsky unit was added 
to the fleet. A year later a fourth was 
purchased. The present schedule pro- 
vides daily service to all outside islands. 
U. S. mail is carried daily between the 
four principal islands of the group on a 
contract awarded on Oct. 8, 1934. 

The service has become increasingly 
popular. The routes offer scenic beauty 
which is unsurpassed in any part of the 
world. Sightseers have been encouraged 
to use the planes in combination with 
automobile trips arranged for them on 
the various islands of the group. New 
equipment with greater passenger ca- 
pacity has been ordered this year to 
meet the demands of business and 
tourist travel. 


Pacific Seaboard Air Lines 

P ACIFIC SEABOARD AIR LINES, 
Inc., was incorporated under the 
laws of California in June, 1933, for the 
purpose of operating a passenger and 
express service between San Francisco 
and Los Angeles. Operations over this 
route were started on June 25, 1933. In 
addition, the company operated a service 
from Oct. 12, 1933, to Feb. 14, 1934, be- 
tween San Francisco and Sacramento. 
On May 4, 1934, operations over these 
routes were discontinued, the company 
having been awarded Air Mail Route 
No. 8, covering the territory between 
Chicago and New Orleans. On June 3, 
1934, mail service was opened under this 
contract in the Mississippi Valley. Gen- 
eral offices and main repair shops are at 
Memphis, Tenn., and additional di- 
visional offices have been established at 
Chicago, Springfield, St. Louis, and New 
Orleans. 

Passenger service was inaugurated on 
the route on July 13, 1934. This route 
of 903 miles is the only line connecting 
the largest port on the Great Lakes, with 
the largest port on the Gulf. The route 
is almost at water level from end to end. 
Although there are no problems of lift- 
ing loads over mountain ranges, the fog 
and winter icing conditions around the 
Great Lakes and the fog and hurricane 
conditions in the Louisiana territory are 
matters which create difficult operation 
problems. With the completion of the 
lighting of the entire route, which is now 
being carried on by the Department of 
Commerce, the company will inaugurate 

The company at present has plans for 
the installation of new multi-motored 
equipment of a type and design that it 
feels most fitted for the operation of its 
route. With the placing of this equip- 
ment in service it anticipates a very 
large increase in its passenger and ex- 
press business. 

★ 

Pan American Airways 

D URING the current year when 
technical activities of the Pan 
American Airways System so materially 
advanced toward the establishment of 
trans-ocean aerial trade routes, traffic 
developments on its great Latin Ameri- 
can network fairly represented, for the 
first time, the complete operations over 
the air routes following a long period 
of pioneering. 

During the nine months of this year 
all departments of traffic exceeded the 
totals for the entire year of 1933. Mail 
volume on the main trunk lines steadily 
increased, passenger gains were general 
throughout the entire system, particu- 
larly on the long-distance-through-routc 
to Brazil and Argentina, and express 
volume showed the greatest percentage 
gain of all departments of traffic. Mak- 


ing effective the express service upon 
which Pan American, for the past three 
years has concentrated and arranged by 
covenants with 30 governments, a sig- 
nificant contract was executed through 
which the express shipping facilities of 
the American trunk line railroads were 
coordinated with the international air 
transport system. This provides, through 
23,000 offices maintained by the rail- 
roads, a fast shipping service direct from 
the principal cities throughout the entire 
United States to the 147 trade centers 
served on the Pan American Airways 

During August, Pan American took 
delivery on the first of the Sikorsky 
type of their trans-ocean "Clipper Ships" 
which was flown to Rio de Janeiro and 
christened the “Brazilian Clipper" pre- 
liminary to being placed into regular 

and Argentina. During the acceptance 
tests of this revolutionary transport 
craft, the "Brazilian Clipper” regained 
for the United States all of the ten 
world records for seaplane transport ef- 
ficiency, for altitude and speed with load 
over varying distances up to 1,250 miles 
non-stop. Two additional S-42’s are 
shortly to follow the "Brazilian Clipper" 
out of the Sikorsky factory at Bridge- 
port and the first flight tests on the Mar- 
tin type of Clipper Ship are expected 
to be started by Dec. 1. 

To equalize the fast schedules which 
the new Clipper Ships arc to make 
possible on the marine routes, Pan 
American has recently taken delivery of 
six Douglas Cyclone-powered trans- 
ports and six Lockheed Elcctra (Wasp) 
transports for the overload routes be- 
tween California and Texas and Mexico 
and the western trunk airline through 
Central America to Panama and also 
the Pan American-Grace route from 
Cristobal to Chile and to Buenos Aires. 

★ 


Pennsylvania Airlines and 
Transport 


[ the 


T HE PRESENT operations o 

Pennsylvania Airlines & Transport 
Company on the route between Wash- 
ington. D. C., and Milwaukee, Wiscon- 
sin, are the results of expansion and de- 
velopments which have taken place since 
April 1, 1927. On that date, air mail 
service was inaugurated on one of the 
first of the routes known as CAM-11, 
between Cleveland and Pittsburgh. 

After the mail line had been in opera- 
tion for about one year, passengers and 
express were carried. In 1929, the first 
scheduled passenger service over the 
Allegheny Mountains — between Pitts- 
burgh and Washington was inaugurated. 
Operations continued on this basis until 
the early summer of 1931, when the mail 
service was extended from Pittsburgh to 
Washington. 

With the extension of the mail route, 
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TRAFFIC DISTRIBUTION AMONG AIR MAIL CONTRACTORS 



Air Mail Poundage Grows 

Results of the decrease in postage rates effective June 1, 1934 


P OST OFFICE department sta- 
tistics for three months following 
June 1, when air mail postage was 
dropped from 8 cents to 6 cents per 
letter, reveal a substantial gain in 
poundage, which lias possibly not even 
now reached its full development. 
Figures for the whole airmail net- 


work include the following totals ar- 
ranged in each case in the order June, 
July, August— Route mileage 24,419, 
28,222, 28,222— Miles Flown 1,909,984, 
2,276,498, 2,316,684— Pound-Miles Per- 
formed 374,590,801, 454,192,862, 511,- 
005,729 — Amount Paid Contractors 
$560,417, $643,671, $639,286. The aver- 


age amount paid per pound-mile has 
fallen steadily from 1.49 mills through 
1.41 mills to 1.25 mills, as the average 
pound-mileage to plane-mile ratio grew 
from 196 through 199 to the August 
figure of 220. In the accompanying 
table is shown the distribution of the 
traffic among the various contractors. 
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Viewed from Abroad 


The overseas visitor looks at air transport in America 


J FIND that air navigation in Ainer- 

cerned, is at least three years in ad- 
vance of that of the continent of 
Europe. I believe that this great prog- 
ress is due in large part to the fact that 
48 states form a single great state, so 
that the progress made in aeronautics 
does not have to be divided by 48, but 
the contributions of all may be merged 
into one. This permits of much more 
rapid progress toward a single goal. 
In Europe, each country has its own 
little industry, pieced, cut, divided. 

It might seem ridiculous to propose 
to send 14-passenger planes seven times 
a day from Madrid to the Gobi Desert 
and back again, but this is done every 
day in the United States, the distance 
between Los Angeles and New York 
being about the same. 

In order to obtain these results night- 
flying has been perfected. Again neces- 
sity has created a means whereby night 
flight can be accomplished normally 
with maximum safety for passengers 
and minimum fatigue for the navigating 
personnel. Accessory equipment has 
been developed, automatic piloting is 
found on airplanes of the large trans- 
continental systems. No European line 
except the Zurich-Vienna route (less 
than 500 km. in length) could be com- 
pared in speed to the American lines, 
and it holds the speed record for trans- 
port planes in Europe, thanks to the 
Lockheed-Orion, American equipment. 

I was struck particularly by the re- 
markable instrument equipment, which 
is incomparable, and, equally, by the 
advancement and standardization of air- 

I have the greatest admiration for 

pilots. — Prince Bibesco, President 
F.A.I. 

I N FRANCE we have more advanced 
types perhaps than those of America, 
because we have concentrated on the 
lift-drag ratio of our aircraft, continu- 
ously seeking to cover great distance 
with little gasoline. But I believe 
American aeronautics is ahead in the 
actual construction of airplanes. The 
perfection of pilot’s cabins, the quality 
of navigation instruments, and the de- 
velopment of landing fields at short in- 
tervals on which to land in case of 
emergency are admirable. 

parison with Europe because it is so 


much larger than the European coun- 
tries. Because of this, there is no 
question of frontiers, whereas in Europe 
it is necessary to land frequently at 
borders, a great inconvenience to 
European pilots. 

I believe that in France we have 
pilots and engineers of ability equal to 
that of the American pilots and engi- 
neers. I even believe also that as to 
design conception and type, we are 
ahead. — Louis Blekiot. 


I HAVE nothing but praise for your 
airline organization which inspires 
travelers with complete confidence. Un- 
doubtedly the most striking feature is 
your perfect ground system of beacons, 
and excellence in both size and surface 
of your chain of landing grounds. The 
foresight of your government in provid- 
ing fully adequate ground facilities, 
which, by economic law, would have 
taken years to fulfill if left to natural 
development, has, in turn, made possible 
the type of machines which your air- 
plane designers have so very ably de- 
veloped. You have undoubtedly realized 

ties must develop together. These facts 
have in my opinion enabled you to pro- 
duce aircraft which at present lead the 
world in high-speed aircraft transporta- 
tion. (via Radio). — F. T. Hearle, de 
Haviland Aircraft Company, Stag Lane, 
Middlesex-, England. 


T HE principal feature which im- 
pressed me was the meteorlogical 
and ground organizations available on 
all routes. This, coupled with the highly 

instruments, and the undoubted skill of 
the airline pilots to use this apparatus, 
does, in fact, give the European traveler 
every confidence in all weather, night 
and day. I expected the high cruising 
speeds from reports but not the comfort 
and freedom from noise experienced on 
your latest transcontinental types. 

I was disappointed in several of the 
airports on score of position and size. 
This criticism applies to certain major 
aerodromes such as Newark. All seem 
to suffer from the same criticism as the 
majority of European airports in that 
the time to reach them from the business 
center is always an appreciable portion 
of the total flying time. Seeing the way 


New York has tackled other big recon- 
struction problems one hopes that the 
authorities will not lose sight of the op- 
portunity at this stage to reposition and 
build an airport worthy of the city. 

Finally a word in favor of the 
courtesy and help received from all 
pilots and ground staff, not forgetting 
your air hostesses. — Maj. T. M. Bar- 
low, The Fairey Aviation Company, 
Ltd., Hayes, Middlesex, England. 


D URING my short stay in the 
U.S.A. I had the pleasure of study- 
ing the organization of certain air- 

to say that these services leave nothing 
to be desired. Through the good offices 
of Capt. Rickenbacker the delegates to 
the F.A.I. Conference held in Washing- 
ton availed themselves of the opportunity 
to visit the Newark airport where we 
flew over New York on board one of 
the TWA Douglas all-metal airliners 
operating in the transcontinental air 
service. The machine is so very well 
equipped that it offers the passengers 
the maximum requirements in safety, 
luxury, and comfort. 

I also had the opportunity to visit 
Teterboro airport where I saw a num- 
ber of light aeroplanes used for touring 
and training and I came to the con- 
clusion that these machines represent 
the finest achievement ever attained in 
aeronautical science. — Guirgis Awa- 
dalla. Secretary of Aviation, Egypt; 
Delegate to the F.A.I. Conference, 
Washington. 


M Y STAY in this country and espe- 
cially my flight over several states 
gave me a wonderful impression of 
the achievements of flying in the 
United States. Your machines are up 
to date and they succeed in making 
amazing speeds. While in America I saw 
the variable pitch propellers and I was 
impressed with their success, particu- 
larly because there is not the slightest 
backlash in the mechanical system. En- 
s operate remarkably and without 
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Work now under way by the Bureau of Air 
Commerce to improve and to extend radio aids 


By Rex Martin 

Assistant Director of Air Commerce In charge of 
Air Navigation 


A 'J OCEAN LINER maintains 
contact with the shore and other 
ships through its radio opera- 
tors; it may carry as many as 
three. On an air liner, the duties of 
“Sparks" usually are performed by the 
skipper and his mate, that is to say, by 
the pilot and co-pilot. 

Thus, in developing aeronautic radio 
facilities for the Federal Airways Sys- 
tem, the Bureau of Air Commerce has 
kept constantly in mind that these fa- 
cilities are to be used by pilots, who 
have a multitude of other duties to per- 
form. Nor are they intended solely for 
the use of the highly trained airmen who 
fly with passengers and mail. Many pri- 
vate flyers are now equipping their air- 
planes with radio so that they too can 
follow the courses marked by the radio 
range beacons, listen to the broadcasts 
of weather information, and communi- 
cate, if necessary, with ground person- 
nel of the Air Commerce Bureau's Air 
Navigation division. In each instance, 
we have to remember that: (1) we must 
make the operation of radio aids as 
simple as possible from the standpoint 
of reception in the cockpit of an air- 
plane, and (2) improvements must grow 
naturally out of present procedure and 
practice, since sudden, radical changes 


would confuse the users of aeronautical 

Sometimes an improvement in the de- 
partment's radio system is apparent to 
the pilot only as an increase in efficiency 
and dependability of a service with 
which he is entirely familiar. For 
example, radio range beacon courses 

ditions affecting transmission of radio 
signals caused the courses to swing 
away from the routes over which they 
were intended to lie. This was solved 
by providing the stations with T-L, or 
modified Adcock type antennas which 
consist of four skeleton steel towers, 

an underground cable. 

High towers have no place on the 
edge of an airport. This was an objec- 
tion to the old loop antennas, and is 
even more marked with the new type. 
Accordingly the bureau has adopted the 
practice of establishing radio stations 2, 
3 or 4 miles away from airports, where 
there can be no question of obstructing 
aircraft while landing and taking off. 
Such an arrangement, however, made it 
difficult to coordinate the work of opera- 
tions officers, pilots and bureau person- 
nel. There was a constant passing of 
messages between airport and radio sta- 
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tion. In emergencies, delays of even a 
minute or two may be serious. Also, 

most cases there would have to be an 
office at the airport, and operating per- 
sonnel stationed there and also at the 
actual radio station. 

The Air Navigation Division's radio 


“We can’t put the broadcasting station 
and the radio range beacon on the air- 
port,” they said, “but we can put the 
personnel there and let them use tele- 
phone circuits to operate the trans- 


Remote control equipment for this 
particular purpose was designed, built 
and tested. It was entirely satisfactory. 
Now, at most airports the communica- 
tions office of the Air Navigation di- 
vision houses the radio personnel, the 
teletypewriter equipment, instruments 
for making weather observations, and 
remote control apparatus for the radio 
communication station. When it is time 
for a broadcast, the operator dials a 
number which starts the transmitter 
several miles away, picks up a micro- 
phone and reads the weather reports, 
dials another number and the transmit- 
ter goes off the air. Similarly, he con- 
trols the operation of the radio range 


The split course problem 

A difficulty which has not yielded so 
readily to our studies is that of multiple 
or split courses transmitted by radio 
range beacons in mountainous regions. 
The mountains, in some cases, act upon 
the transmitted signals to make them ap- 
pear as “on course” indications at points 
where pilots should hear “off course." 

The regular radio range beacon has 
a range of about 100 miles. The pilot 
picks up a course, follows it 100 miles, 
passes over the station, and then follows 
the opposite course to a point about 100 
miles beyond the station. If these 
courses pass over or between mountain 
ranges they are subject to the multiple 
course complication, which may easily 
cause serious trouble. 

A radio engineer and pilot assigned 
by the air navigation division to investi- 
gate this phenomenon recently finished 
an extensive survey which resulted in 
the recording of complete data on mul- 
tiple courses, data which are now being 
coordinated and studied so that we will 
have a sound basis for our research. 
Several schools of engineering have al- 
ready been invited to assign to graduate 
students research projects which will 
clarify the theory and principles in- 

In the meantime the bureau is intro- 
ducing a new type of airway installation 
which will minimize this difficulty on 
new airways. This takes the form of an 
intermediate landing field with beacon 
and boundary lights, two-way radio 
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intervals along the airways. Courses 
transmitted by the markers are similar 
to those of the more powerful radio 
range beacons, but can be received only 
for a distance of 25 to 50 miles from the 
station. Thus, with the directional sta- 

can follow more accurately any direc- 

Also, difficulties from multiple or split 
courses tend to disappear. False courses 
rarely cause trouble within 30 or 40 
miles of the transmitter, and if any mul- 
tiple courses are set up by the new 
marker beacons, they are so dose to the 
true course that the pilot is not led far 
from the airway. 

This type of installation is being made 
on the Northern Transcontinental Air- 
way, from Seattle to St. Paul-Minncap- 
olis, now being constructed by the Bu- 
reau of Air Commerce under a Public 
Works Administration allotment. 
Silence visualized 

An important feature of radio range 
beacon directional guidance is the cone 
of silence directly over each transmitter. 
Passing through the cone of silence, 
when he cannot see the ground, the 
pilot knows that he is directly over the 
radio beacon station, and, since one of 
the four courses lies over the airport 
he can follow it to the landing area. 
But the cone of silence is comparatively 
small. An airplane flying at 120 m.p.li., 
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change of cams at each station, with 
little expense. 

Frequency selection 

From visual interpretation of aural 
radio range beacon signals, the logical 
step is simultaneous transmission of 
radio range beacon signals and voice 
communications from one station on the 
same frequency. 

Already communications and radio 
range beacon stations have been com- 
bined, in some instances, so that both 
are housed in one building and utilize 
the same antenna system, and the bureau 
now is engaged in experiments with the 
objective of simultaneous transmission 
on a single frequency. 

At present, the radio beacon signals 
are on the air continuously until time 
for a weather broadcast. Stopping 
them while the weather reports are 
read, although it requires less than three 
minutes, may mean that they go off the 
air just at the time when an aircraft 
most urgently needs them. With simul- 
taneous transmission, voice could go on 

beacon signals never be silenced. 

This will require an extra antenna at 
the radio station, in the form of a fifth 
tower. As related heretofore, radio 
range beacon signals now are broadcast 
from the four steel towers of the T-L 
antenna. To broadcast voice at the 
same time, on the same frequency, an 
additional tower, located in the center 
of the square, will be required. 

Radio stations throughout the Federal 
Airways System now are being provided 
with fifth towers, but for a different 
purpose. At the present time, the fifth 
tower is used for voice transmission on 
an alternate frequency, when it is neces- 
sary to keep the radio beacon signals on 
the air continuously on the regular fre- 
quency. For example, one aircraft may 
want the radio beacon signals to lead it 
to the airport at a time when a weather 
broadcast is scheduled. In this case, an 
announcement is made on the station's 
regular frequency that the weather 
broadcast will be given on 236 kilo- 
cycles, the radio beacon signals then are 
resumed immediately, and the voice 
broadcast goes on the air from the fifth 
antenna tower. 

Radio teletype 

I have already said that the bureau, in 
improving efficiency and utility of radio 
aids, seeks at the same time to attain 
simplicity. Another research project 
now going on will have its effects en- 
tirely behind the scenes, its objective 
being a reduction in expense of opera- 
tion. That project is the ultimate sub- 
stitution of radio for the present leased 
teletypewriter circuits. 

Teletypewriter circuits are now used 
for transmission of weather reports, 
forecasts and maps, and reports on the 
progress of aircraft flying along the 


airways. The leased wire circuits pro- 
vide channels for passing this informa- 
tion along to airports and to the radio 
broadcasting stations. On a few air- 
ways, point-to-point radio is used for 
collecting the weather reports from the 
various observation stations. 

But point-to-point radio, as now in 
operation, has limitations that do not 
exist for teletypewriter. The latter, 
even when left unattended, tirelessly 
pounds out a record of all messages 
passing along the airway. If the au- 
tomatic typewriter could be harnessed 
to the radio waves, we should have the 
advantages of both. The bureau is now 
investigating various methods of trans- 
mitting by radio with automatic repro- 
duction of the message as received, and 
if one of the systems is found practicable 
for the Federal Airways System, it 
doubtless will be adopted as a substitute 
for the present leased wire circuits. 

Landing blind 

Of all prospective advances in aero- 
nautic radio, the one which will demand 
most from the pilot in radio technique, 
and which, at the same time, will do 
most to extend the usefulness of the air- 
plane, is blind landing. 

A radio system for blind landing of 
aircraft which the Bureau of Air Com- 
merce developed, and which consists of 
a runway localizing beacon, a land- 
ing beam, and marker beacons to indi- 
cate the approach and the edge of the 
landing area, has a number of very de- 
sirable features. Numerous blind land- 
ings have been made with this system 
at College Park. Md„ Newark Airport, 
and Oakland Airport. (See Aviation. 
July, 1933.) 

The Bureau of Air Commerce has 
followed closely the development of a 
radio blind landing system by the Army 
Air Corps; our pilots are working with 
the Army to determine the application of 
the system to civilian and commercial 
requirements, and have entered upon the 
final phase of their work in this con- 
nection. They have already made more 
than 150 hooded, unassisted blind land- 
ings with the tri-motored airplane 
NS- 1. These results have come about 
only through the splendid cooperation 
of the Army Air Corps. 

An important feature of the Army Air 
Corps blind landing system is the use of 
the radio compass, in itself an excellent 
navigating instrument. As a homing 
device it enables a pilot to fly with ease 
and certainty to any broadcasting sta- 
tion that he can receive. 

If the radio compass becomes a stand- 
ard item of equipment for air navigation, 
and at the same time a prime element in 
a blind landing system, one problem of 
blind landing technique is solved auto- 
matically. Using the radio compass con- 
tinuously the pilot would become 
familiar with its operation, and main- 
tain his proficiency in its use at a high 
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level. Thus when an emergency blind 
landing arises, he is ready* for it. 

After exhaustive tests of both systems, 
the Department has adopted the Air 
Corps system as the standard for pro- 
curement and installation. 


Radio approach 

For airports and landing fields at 
which circumstances do not justify in- 
stallation of a complete blind landing 
system, the radio approach system devel- 
oped by the Bureau of Air Commerce 
may be used. With it, landings may* be 
safely negotiated when ceilings are as 
low as 50 ft. This system can be pro- 
vided at any field near a radio range 
beacon transmitter, and as present prac- 
tice is to direct one course of a radio 
range beacon over the adjacent landing 
area, that much directional service as a 
landing aid already exists. To supple- 
ment the beam, the airport would have 
to provide two marker beacons on the 
approach to the airport, one of them 2 or 
3 miles away, and the other near the 
edge of the field. 

The pilot, approaching above or in the 
clouds on the radio range course, would 
get the signal of the first marker and 
know that he should prepare for a land- 
ing. He would begin to lose altitude, 
and by the time he reached the second 
marker, near the field, would be ready to 
glide on down to the runway. Tests of 
such a system conducted at Washing- 
ton Airport, Washington, D. C., demon- 
strated that it is dependable for land- 
ings with ceilings as low as 50 ft. A 
true blind landing system, of course, is 
designed for landings with ceiling and 
visibility both zero. 

The future of aeronautical radio cer- 
tainly will include blind landing. The 
radio compass also appears to be very 
desirable with the beacon and compass 
supplementing each other. With the 
radio compass the pilot lost above the 
clouds can point the nose of his air- 
plane directly toward any radio broad- 
casting station whose location he knows, 
and fly to it. With the radio range 
beacon, under some conditions, it might 
take a pilot a half hour to orient him- 
self on the course and proceed toward 
his destination (for example, if he is 
lost in an "off course” area, and does not 
know where he is with relation to the 
transmitter). Also the radio compass 
will direct him when he is flying a course 
which does not follow a route of the 
Federal Airways System. We believe 
that the radio range beacon also will be 
needed. A craft not equipped with the 
expensive radio compass can receive 
radio range beacon signals with an 
ordinary receiver. With or without a 
radio compass, the radio-equipped air- 
plane will use the radio range beacon, 
not only as an aid in flying along an 
airway course, but also as an aid to 
partially blind landings at airports and 
intermediate landing fields. 
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The trend toward “on top” flying in had winter 
weather lias greatly stimulated interest and 
progress in the campaign to develop complete 
protection against the hazards of ice accumula- 
tion. Aviation prcscnls here ils latest notes on 
recent experiences and present practices. 


T HERE is rarely a simple answer 
to any complex technical prob- 
lem. A half dozen years ago 
when the prevention of ice ac- 
cumulation on airplanes was first being 
studied three different methods were 
proposed. Upon test they were found to 
vary widely in effectiveness, yet today 
all three find some application in the 
equipment being adopted by airlines. 
Mechanical breakage of the ice cover 
by a pneumatic device to permit removal 
by the air flow is used to clear wings 
and tail surfaces. Dissipation of the ice 
by heat is used in keeping the air speed 
indicator pitot tubes clear. Prevention 
of ice adhesion by rubber coating and 
oil treatment retains a place in propeller 
protection. There may be future shifts 
of functional importance. Heat, for ex- 
ample, may some day take over the 
whole show. But at present the triple 
combination is formidable enough to 
justify confidence. 

The pneumatic De-Icer owes its 
original development impetus to Dr. 
William C. Geer, formerly of Cornell 
University and one-time vice-president 
of the B. F. Goodrich Rubber Company. 
It was to him that funds were as- 
signed by the Guggenheim Foundation 
for the construction of a refrigerated 


wind tunnel in which to study the whole 
general icing problem. It was through 
his work that the B. F. Goodrich Rubber 
Company became interested in the prob- 
lem, and a program of flight testing and 
design refinement begun which was to 
include TAT, TWA, United Airlines, 
Northwest Airlines, and the Eclipse 
Manufacturing Company as well. 

The De-Icer was first mounted on an 
NAT Douglas biplane, and put through 
tests in the early spring of 1930 by 
Wesley Smith and R. S. Colley, Good- 
rich engineer. Later the same spring 
an improved type was fitted to a Lock- 
heed owned by Goodrich. The second 
model was the first to be automatically 
inflated and deflated. 

In the spring of 1932 a Northrop 
Alpha 4-A was equipped with shoes 
on wings and tail surfaces and put into 
service on the eastern end of TWA's 
regular transcontinental run for four 
months. The two subsequent winters 
have seen the entire Northrop fleet of 
TWA, De-Icer equipped. This winter 
the Douglas transports are being added 
to the TWA protected list. 

Other major airline effort has been 
contributed by United. After a long and 
active interest in the problem, it devel- 
oped a De-Icer suitable for the Boeing 


247 transports and tested it exhaustively 
through the winter of 1933-34. To its 
engineers must go a substantial share of 
the credit for the development of the 
multiple tube shoe, the nine port dis- 
tributing valve system and other features 
of the most modern equipment. Last 
summer United placed an order for 30 
sets of De-Icers to be used on Boeing 
transports. 

TWA experiences 

As an important part of its research 
program, TWA has required its pilots 
to fill out a questionnaire-report when- 
ever de-icing equipment is used. Ex- 
amining some 45 reports covering 1933 
and the spring of 1934 gives one a re- 
markable picture of modern transport 
operations in bad weather. For a ran- 
dom sample — "Where were icing con- 
ditions encountered? Albuquerque to 
Zuni. — General Weather conditions ? 
Snow; freeing rain; zero conditions at 
surface; top of clouds at 17,000 ft. — 
When was de-icer turned on? At 9,000 
ft. over Albuquerque. — How long left 
on. One hour and 50 minutes. — Com- 
ments. — Did not affect flying qualities 
of ship. 120 miles flown in ice. 710 
miles would have been cancelled without 
the equipment. Functioned satisfac- 
torily.” Many others laconically mention 
taking off with ceilings below 300 ft 
with cloud tops at 15,000, or unknown in 
altitude. Rain, snow, sleet, zero condi- 

of miles of continuous instrument flying 
appear throughout the reports as com- 
monplace. Hardly any of flights cov- 
ered would have seemed less than fan- 
tastic five years ago. 

Taken in bulk the reports establish 
a number of general principles of De- 
Icer practice. Warned by their air tem- 
perature indicators pilots set their pneu- 
matic shoes in motion and turn on the 
pitot tube heaters as soon as the plane 
approaches potential icing conditions; 
initial accumulations are apt to be 
hardest to get rid of. Use of the De-Icers 
two or three hours on end is common- 
place. The inflation of the leading 
edge tubes slows the plane but 2 or 3 
miles an hour. An inflation interval 
of 35 to 50 seconds seems most effec- 
tive. The winter mileage saved from 
cancellation is very appreciable, closely 
approaching the total blind flying mile- 
age. Again and again the reports end 
with. “Would not have been justified 
in undertaking the flight without De 
leers even though it turned out that 
they were not absolutely necessary.” 

Of the general effectiveness of the 
wing and tail surface De-Icers there 
remains little doubt. “The ice cracked 
along the leading edges and sloughed 
off” would be a useful rubber stamp 
at TWA terminal offices. That there are 
exceptionally severe conditions under 
which no equipment yet devised can 
function indefinitely is, on the other 
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Feeding air passengers, always a problem, is 
rapidly becoming a major consideration as com- 
petition becomes more intense. The author who 
has studied the matter from both the airline 
and the research-consumer point of view, be- 
lieves that free picnic box lunches must give 
way to piping hot attractive meals served at the 
passengers’ expense. 

By William E. Berchtold 


D EEP-DISH apple pie, mountain 
trout broiled in butter and baked 
"over-size” Idaho potatoes have 
been credited with the power to 
divert passenger traffic from one rail- 
road to another. Cuisine is an even 

table delicacies are rated second only to 
speed in determining passengers’ choice 

occupied with schedule changes, faster 
services and technical improvements 

thus far become primary factors in their 
appeal to the air traveler. But the 
trend is on, and airline commissary de- 

crcasingly important role as competition 
is increased between parallel services. 

As soon as the airlines became seri- 
ously interested in building up pas- 
senger business, they were faced with 
the problem of providing facilities for 
feeding passengers. Because the prob- 
lem was so closely linked with the lines’ 
ability to sell tickets, the commissary 


departments were first organized under 
the direct supervision of the traffic de- 
partments. Fares were then more than 
double the current rates, and it was 
considered good business to provide food 
at meal time without extra charge to the 
passenger. It was a selling pointy which 

the railroads had never included such 
service without extra charge. The re- 
sulting service was fairly good, the cost 
to the operators was high, and the prece- 
dent established by providing meals 
without extra charge has resulted in an 
annual total expense to the present sys- 
tems of from 5150,000 to $250,000. 

Western Air Express, one of the first 
lines in the United States to offer regu- 
lar catering service in the air, carried 
on extensive experiments in 1928 and 
1929 with a corps of fifteen uniformed 
stewards under the direction of Walter 
Davis, an experienced railroad res- 
taurateur. Transcontinental Air Trans- 
port, whose gold plated service and 
lavender napkins are still remembered 
by veteran transcontinental air travelers, 
placed its staff of uniformed couriers 



High-alti 


ide dietetics 


The conclusions reached by the dif- 

Greasy, rich or fatty foods were found 
to contribute to air sickness, if the pas- 
senger was at ail susceptible to the 
malady. The necessity for a balanced 

advisable to serve relatively light por- 
tions at frequent intervals rather than 
to provide heavy three-meals-a-day 


TAT soon found that gold plates, 
lavender napkins, and gold plated knives, 

resistible temptation to souvenir hunt- 
ing passengers. Most of the lines there- 
fore standardized on either a high 
quality paper service, which is both 
light and sanitary, or composition plates, 
glasses and hotel ware which will not 
break or offer too much temptation to 
the light-fingered. Planes were equipped 
with from four to six thermos bottles 
for hot and cold liquids such as coffee, 
bouillon, orange and tomato juice, 
lemonade and water. All efforts to pro- 
vide hot fish or meat entrees failed, be- 
cause of the excessive weight require- 
ments for electric stoves or hot plates 
and ovens. The typical meal served aloft 
was standardized to include a cocktail 
of tomato or fruit juices; hot bouillon in 

wiches (usually chicken, cheese and 
ham) ; a fruit or vegetable salad ; fruit, 
pie or cake ; and coffee. Dinner menus 
varied little from those for luncheon. 

When airline rates were hauled down 
to the level of rail-plus-Pullman fares, 


generally switched to the operations de- 
partments with instructions to cut ex- 
penses. This was done on many lines by 

hostesses and placing the task of serv- 
ing meals in the tender care of co-pilots. 
The entrance of the co-pilot into the 
air catering picture soon placed food 
back into picnic lunch boxes, although 
one line dignified its service by teaching 

removed the picnic box from the picture. 
Stewards and hostesses were again com- 
ing into general favor just before the 
cancellation of the air mail contracts in 
February, but reduced air mail revenue 
has now eliminated stewards and 
s from all lines except those of 


Unite 
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ways, and a few special services of 
American Airlines. 

The whole problem of air catering Is 
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Perhaps the only airline in the world 
which ever showed a jirofit on its cater- 
ing department is Imperial Airways. Its 
system is worth examining, because its 
commissary service aloft is more exten- 
sive than that of any other airline in 
the world and because it returned a 
profit to the line from 1931 through 
1933. A new policy adopted during the 
current season calling for even more ex- 
tensive dining service aloft than has 
been provided during the last three 
years has changed the catering account 
to a deficit item. However, the addition 
of an expert chef and two stewards 
aboard liners of the Scylla class has in- 
creased the passenger load factor suf- 
ficiently to more than balance the loss 
on catering. 


If passengers are to be fed aloft, pro- 
vision must soon be made for adequate 
kitchen facilities and an additional mem- 
ber of the crew to insure service com- 
parable to that offered by first-class sur- 
face transportation media, which/in turn 
means higher operating costs. If stops 
are to be made for service on the ground, 
valuable travel time — which is air 
transport’s chief attribute — must be 
sacrificed. 

The present trend is in the direction 
of feeding passengers on the ground 
where complete service in attractive sur- 
roundings can be offered. TWA’s new 
schedules for the Sky Chief and Comet 
both eastbound and westbound call for 
meals on the transcontinental journey 
to be served on the ground whenever 
possible. Passengers check menus pre- 
sented to them in the air (making a 
choice from three or four combinations 
offered for each meal) and their desires 
are radioed from the plane to the ground 
station ahead. Hot meals are ready at 
the airport restaurant, cutting down the 
time necessary for serving on the 
ground. Where suitable ground service 
is not available TWA arranges to take 
aboard a well-planned and satisfying 
meal packed in individual boxes for each 
passenger. 

Eastern Airlines has long followed the 
practice of serving luncheons and din- 
ners at stations on the ground at Rich- 
mond, Raleigh and Jacksonville, with 
marked improvement in the character 
and quality of the service within the last 
year. Between-meal refreshments for- 
merly served by Eastern Air aboard its 
planes have been discontinued since all 
hostesses were removed following the air 
mail cancellation. United Air Lines has 
tempted its transcontinental travelers for 
several years with thick juicy steaks 
served at the company-owned restaurant 
on the Cheyenne airport, although all 
other meals are served aloft by uni- 


formed stewardesses. American Air- 
lines serves passengers on the ground 
whenever airport facilities are adequate 
and a sufficiently long stop is scheduled, 
although many flights still call for serv- 
ing light lunches aloft. General Air- 
lines (Western Air Express) continues 
to serve in the air to cut down travel 
time on its Los Angelcs-Sqlt Lake route. 


Pan American Airways serves luncheon 
aloft as well as refreshments during the 
morning and afternoon, but catering 
services both in the air and on shore 
are at the passengers’ expense. 
Imperial profit 

Can the airlines’ commissary depart- 
ments be made to pay their own way ? 
If the experiences of the railroads are 
any criterion, few dining car services 
show a profit, some break even in good 
years, and most of them show a loss. 
This is true despite the fact that pas- 
sengers pay, and pay well, for the meals 
served aboard train. Some railroads 
consider it good business to set up a 
fund which will take care of a limited 
loss from dining car service so that a 
sufficiently attractive fare can be pro- 
vided to lure passengers from competing 
lines (and probably from those airlines 
which have inadequate service), offset- 
ting commissary department losses by 
increased revenues from passenger fares. 
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you fly to Paris dur- 
ing the noon hour.” 
The size of these ships 
— 38 passengers — 
makes it reasonably 
economical to carry 
added weight and to 
sacrifice the necessary 
space for kitchens 
and serving facilities 
which might not be 
possible on 10 or 15- 
passenger units. But 
the Silver Wing at 
least points the way 

mg schedules which arc without ade- 
quate catering service at the luncheon 
or dinner hour. Ludington's old noon 
schedules had notoriously low load fac- 
tors as compared with those at other 
during the day. Passenger traffic 


salad, sweets, dessert and coffee. 

Luncheon includes a choice of hors 
d’ceuvres or soup, cold buffet or hot 
entree, salad, fruit and coffee. Whisky, 
brandy, gin, sherry, port, lager and 
ginger ale are also carried, with an ap- 
propriate tariff for each item. 

Profit on the liquors, which is large, 
coupled with a profit of 25 to 35 per 
cent on food served, has heretofore paid 
the salaries of two stewards carried on 
the bigger ships. What is more, front 
the standpoint of building passenger Brazilian divi 
traffic, the catering service is considered tail service a 
second only to the speed and convenience TWA 
of air travel 
Traffic on the 

the day (the Silver Wing) has been 
built up almost wholly on the appeal 


includes cock- 
t the appropriate hour, 
idering the possibility of 
attracting patrons, serving cocktails on some schedules be- 
popular schedule of fore landing for dinner on the ground, 

and its passengers may soon be able to 

order champagne. Apparently, it is the 


(stressed in newspaper advertising) of only beverage which has been acclaimed 


i “five course luncheon served with yot 


,n aid to those who arc susceptible to 


tariff sufficiently high to offset the 
weight loss required for storing it on 
board plane. It is not likely that beer, 
heavy in weight and low in profit, will 
make an early appearance. Officials of 
United Air Lines, - American Airlines 
and General Airlines (Western Air Ex- 
press) do not favor the serving of 
liquors aloft. The Department of Com- 
merce has not yet lifted its old ban 
against carrying intoxicating liquor (or 
intoxicated passengers) on board trans- 
port planes, a hangover from prohibi- 

Regardless of what may be done to 
obtain new revenues from the sale of 
liquors aloft, the precedent set by serv- 
ing food in the air without charge to 
the passenger must soon be broken. It 
was established at a time when rates 
were double and triple their present 
level, and the reason for starting the 
practice has long since disappeared. 
The present trend toward the serving of 
most meals on the ground, where more 
elaborate mentis including hot foods can 
be offered and the passenger has always 
paid for his meal, has already eliminated 
part of the burden. The remainder can 
be removed or decreased by offering 
service aloft far beyond that of the pic- 
nic-box-lunch era, and at the passengers' 
expense. Travelers, already accustomed 
to paying for what they order on surface 
transportation systems, will gladly pay 
for such improved service. The sooner 
the designers of transport planes make 
adequate provisions for the serving of 
hot meals aloft, the better it will be for 
air passenger traffic. It is an eventuality 
which should be recognized now so that 
each design will progress toward the 
desired goal. 
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As new mail schedules are added to existing 
operations by the Post Office Department, air- 
line executives are faced with the complex 
problem of determining the real costs involved. 
To shed some light on this important subject, 
the operating costs of four modern transport 
airplanes have been analyzed in detail. 

By Alvin P. Adams 


R ECENT authorization of addi- 
tional air mail schedules by the 
Post Office Department, and its 
' announced intentions of making 

for improved earnings for various air 
mail operators who have been suffering 
losses under the present contracts. The 
real benefits accruing from the addition 
of new schedules are seldom appreciated, 

sis has been made of the true costs of 
operation, especially of the relationship 
between direct flying costs and general 
overhead. Cases are on record where 
extra schedules have been dropped, or 
eliminated from consideration because 

excess of potential revenues. Had 
proper analysis been made, the schedules 
could have been flown without real loss 
with the load factors actually available. 
Each case that comes up must be 
treated on its own merits, but the 
methods employed in the following 
article may be generally followed for 
any particular operation or any type of 
equipment. 

Some lines given additional mail 
schedules have already been flying the 
same schedules with passengers and ex- 
press only, and since the cost of han- 
dling mail is slight, practically all addi- 
tional mail revenue may be credited to 
net income. Exceptions are where 
changes in schedules are required which 
reduce passenger revenue, or where ad- 
ditional stops are necessary, or when 
mail poundage displaces passenger loads. 
It is believed, however, that such in- 
stances are rare. 

Even in cases where the extra sched- 
ules have not been flown prior to the 

service, a favorable portion of the mail 
revenue will accrue to net income, for 
in general, the mail payment, plus the 
additional passenger revenue developed, 
will exceed the real cost of flying the 
extra schedule. In few instances will 
the revenues be sufficient to cover much, 
if any, of the general overhead or ground 
costs which normally would be allocated 
to the schedule, but the company’s finan- 
cial position will be improved by the ex- 
tent of the excess of revenue over direct 
costs. This should be appreciable where 
a company already has available the 
equipment and line .and ground crews 
necessary to handle the servicing and 
communications of the new schedule. 
Where additions to ground crews must 
be hired, however, or where a new air- 
plane must be purchased to take care of 
the extra schedule, so much extra over- 
head might be entailed that unless the 
mail rate was quite favorable, and/or 
the passenger revenue developed was 


substantial, the profitableness of the ad- 
ditional service would be questionable. 
Composition of costs 
Neglecting, then, the element of man- 
agement and its effect on the cost of any 
business, the operating costs of an air- 
line depend on two things: (1) the 
equipment employed, and, (2) the num- 
ber of schedules flown. The first item 
influences directly the flying costs per 
mile, for the number of engines and their 
horsepower have a great bearing on fuel 
consumption and motor overhaul costs, 
and airplane maintenance and overhaul 
costs are dependent on airplane size and 
type of construction. The first cost of 
the plane affects depreciation and insur- 
ance costs, and finally, the speed of the 
equipment has an influence on prac- 
tically all flying costs. The latter be- 
comes of considerable importance in de- 
termining the per mile costs, since most 
flying costs of an airplane depend on 
the hours flown, and clearly, the more 
mileage that can be covered in an hour, 
the smaller the per mile costs. Inasmuch 
as an airline’s ground expenses, or over- 
head, increase but slightly with in- 


creased schedules, these costs will de- 
crease per mile almost in proportion to 
the increase in schedules operated. 
Theoretically, therefore, as schedules 

per mile would be reduced until they 
gradually approach the flying costs of 
the equipment operated. 

Ordinarily, the flying costs of an air- 
plane consist of 



The overhead costs change little in 
the aggregate amount with increased 
schedules, and therefore (on a per mile 
basis) vary greatly with the mileage 
flown. They include 
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In the past there has been a definite 
tendency to consider the total flying cost 
as the cost of the additional schedule. 
As a result, some lines have been hesi- 
tant to fly additional services without mail 
payments in spite of the fact that such 
schedules might easily be counted on to 
develop a satisfactory amount of pas- 
senger business. 

This assumption would normally be 
justified if flying equipment was being 
utilized to the utmost extent, and if 
maintenance personnel were constantly 
kept busy, in which case any increase in 
schedules would necessitate a propor- 
tionate increase in equipment, and in 
ground and maintenance personnel. 
This has been far from the case, how- 
ever, for few lines are getting much bet- 
ter than 130-150 hours per month use 
out of their equipment and schedules are 
ordinarily so infrequent that there is 
usually not a sufficient amount of 
maintenance work to keep all mainte- 
nance personnel continuously busy. Ac- 
tually, therefore, not only can the equip- 
ment itself do more work, but also the 
maintenance personnel. Where this is 
the case, the cost of flying extra sched- 
ules is substantially below actual direct 
flying costs as classified above. 

Although conditions vary on different 
lines, and admittedly the cost grouping 
presented herein will not apply to all 
cases, in general, it can be said that the 
expense items entering into the real costs 
of additional schedules (where no addi- 
tional equipment is necessary) are; 

2. Gasoline and of!. 

G. Passenger liability Insurance. 



These, then, are the real costs to be 
considered in calculating the returns 

Piloting costs 

Pilots’ Pay — Probably the largest sin- 
gle elements of operating cost are the 
salaries and expenses of flying person- 
nel. At present, most of the larger lines 
are paying according to a rate estab- 
lished by the National Labor Board. 






The pilot's monthly pay check, then, 
is made up of the base rate, plus the ap- 
propriate hourly figure, plus the mileage 

hours a month, the co-pilot a like num- 
ber, using a rate of S per cent per month 
as average compensation insurance, and 
a figure of $30 per month representing 
away-from-base expense of the pilot and 
co-pilot, Table 1 represents the pilot 
costs of four modern two-engined planes. 

Fuel and depreciation 

Fuel Costs: Gasoline and oil consti- 
tute the second largest item of operating 
expense. These costs depend on ( 1 ) the 

tion. and (3) the speed of the plane. 
Although prices will vary considerably, 
it is felt that a fair average price for the 
higher octane rating gasoline, including 
state and federal taxes, would amount to 



cost of each of the four transport air- 

Engine Depreciation: Another im- 
portant flying cost which is incurred re- 
gardless of mileage flown, is deprecia- 
tion of engines and propellers. Although 
there is a great variance in rates used 
by different lines, it is believed that 
3,000 hours would probably be a fair 
average. Some lines are using a 2.500 
hourlv rate while others are as high as 
3,500. Ordinarily propeller depreciation 


rates correspond with engine rates. 
These expenses will vary with engine 
and propeller costs, the rate used and 
the airplanes' speed. 

Depreciation of airplane and instru- 
ments arc not included here under cost 
of flying extra schedules, inasmuch as 
with the surplus equipment on hand no 
additional equipment is needed, and 

of depreciation rather than an hourly 

With few lines obtaining more than 130- 
150 hours of flying per month per plane, 

permit, it is quite feasible to reach 250 
to 300 hours per month (one line ac- 
tually obtained 235 hours per month on 
a fleet of multi-motors in the summer of 
1932) it is seen that considerably in- 
creased flying can be done before plane 
depreciation costs will become a factor 

Table III shows engine and propeller 
depreciation costs on the four planes. 

Maintenance 

Maintenance, Engine Overhaul: One 
of the obvious maintenance costs which 
goes up with increased flying is for 
engine overhaul. Since engine over- 
hauls are given after a certain hourly 
period, it is clear that the airplanes’ 
speed will have a great bearing on the 
per mile cost. Other influences will be 
the engine design itself, shop efficiency, 
engine parts cost, and the individual 
line’s parts replacement schedule. 

A probable average of engine over- 



Table I: Piloting Expense 



Table 11: Fuel and Oil 


Table 111: Engine 


111: Er, 


Overhaul 
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haul costs for four transports are given 
in Table IV. 

Maintenance, Material: Inasmuch as 
material for plane maintenance depends 
largely on the number of landings or 
trips made, speed is not a factor of these 
costs. For instance, such items as brakes, 
tires, cables, and batteries, which con- 
stitute the bulk of these expenses, are 
replaced not on a basis of hours flown 
but on the actual condition of the part. 
This usually varies with the miles flown, 
or take-offs and landings, not the speed 
of the plane while in the air. As regards 
engines, however, where such things as 
spark plugs, etc., are replaced on a basis 
of hours flown, the speed of the plane is 
a factor. Although there is a wide 
variance in the figures of certain lines 
as regards this cost, it is believed that a 
fair average would be about cents 
per mile, for the four airplanes used as 
examples herein. 

Maintenance, Labor: The amount of 

on miles flown, or on take-offs and land- 
ings, but also on the hours flown, the 
normal basis of the regular periodic 
maintenance checks. Naturally, mainte- 
nance features of the equipment and 
standards maintained by the line in- 
volved also affect this cost. The ex- 
tent to which this expense is met on 
additional schedules, however, will vary 
greatly. Where the frequency of serv- 
ice is sufficiently great so that there is 
a steady amount of work moving 
through the maintenance department, it 
is quite likely that labor costs will in- 
crease proportionately to the amount of 
increased flying. This is usually not the 
case, however, and in this event the 
maintenance crew can be counted on to 
handle somewhat more work with little 
or no increase in personnel. It is quite 
possible that, on the average, additional 
schedules can be flown for about 66 per 
cent of the labor maintenance cost per 
mile of the existing service. That is to 
say, where labor maintenance (exclusive 
of overhaul) has been approximately 
3 cents per mile, the additional schedule 
could be flown with a cost of only 2 cents 
per mile for this item. As a matter of 
fact, these figures actually represent a 
rough average labor maintenance cost 
for the four transports included in this 

Maintenance, Plane Overhaul: No 


additional cost is figured for this item 
as, with the new all metal transports 

now in use, it is felt that the ship will 
be depreciated before an overhaul is ac- 
tually needed. In this connection it is 
of interest to note that certain planes 
now retired have between 5,000 and 6,000 
hours without overhaul. It is hoped that 
new equipment will be able to exceed 
these figures substantially. 

Table V summarizes the maintenance 
costs incurred from flying extra sched- 
ules for the group of various transports. 
In applying labor and material costs 
certain allowances have been made for 
size of the plane, cost of parts, etc. 
Insurance 

Inasmuch as the present article as- 
sumes no increase in equipment neces- 
sary to fly certain increased schedules 
such important insurance items as crash, 
fire, theft, etc., are considered as over- 
head. A certain percentage of the fleet 
value of the equipment is ordinarily set 
up for these items and the charge made 
monthly, regardless of mileage flown. 
This may be an erroneous method of 
charging for the insurance, since, with 
crash coverage particularly, the crash 
hazard increases with more flying, but 
until the method is changed, the charge 
will not apply on additional schedule 
costs. There are two important insur- 

extra flying. These are (1) passenger 
liability, and (2) public liability and 
property damage. The rate basis for 
the former is usually mills per pas- 
senger-mile, and for the latter, mills 
per airplane-mile. Although rates in 
both instances vary greatly, a fair aver- 
age might show 3 mills per passenger- 
mile for passenger liability, and 2 mills 
per mile flown for public liability and 
property damage. Assuming, therefore, 
the additional schedule flown resulted 
in four passengers carried, the addi- 
tional insurance cost would be $0,015 
per mile, including public liability and 
property damage. This assumes a uni- 
form insurance rating for all the planes 
and the lines operating them. 
Commissions anti miscellaneous 

Another important item entering into 
the cost of flying and additional sched- 
ule is agents’ ticket commissions. The 
present agent’s commission approxi- 
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mates 5 per cent, and although the per- 
centage of tickets sold by agents will 
differ tremendously for various lines, 
it is likely that an average might show 
as high as 60 per cent of an airline’s 
sales were on commission. Thus, if 
the extra schedule resulted in four or 
five additional revenue passengers, the 
agent would normally receive 5 per 
cent of 60 per cent of the total figure 
received at $0,060 per mile, or some- 
where near $0.0080 per mile on the 

Miscellaneous costs amount roughly 
to $0.0075 per mile flown regardless of 
mileage. They include such items as 
additional telegraph and telephone costs 
entailed by the extra schedule, passen- 
ger supplies and expenses, including 
maps, packets, meals, bus transportation 
losses, etc., and additional field rentals 
or landing fees incurred. 

Summary 

All the cost elements for the four 
airplanes under consideration have been 
assembled in Table VI to produce the 

Since our estimates show that the 
direct flying costs for the group of 
transports selected may range from 
about $0.21 to $0.33 per mile, it is ob- 
vious that relatively light revenue loads 
of mail and/or passengers will make 
the addition of an extra schedule 
(under the circumstances outlined) eco- 
nomically justified. For example, as- 
suming ships of 12-15 passenger capac- 
ity and a load factor of only 33 per 
cent, the 4 or 5 passengers would yield 
a return of $0.24 to $0.30 per mile, or 
approximately enough to cover the di- 
rect flying costs. Any revenue from 
mail then accrues directly to income. 
Conversely, if the mail volume is suffi- 
cient to cover a substantial part of the 
direct costs, a very few extra passen- 
gers will more than make up the total 

New schedules thus established may 
easily prove to be traffic builders. By 
making extra services available to the 
public they undoubtedly attract new 
customers. Before long, the load fac- 
tors may increase sufficiently so that 
the one time “extras" become “regu- 
lars.” and will be able to stand their 
proportionate share of the general over- 


Tnblr VI: Total Direct Flying Costs 
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OPERATION AT DESIRED CRUISING CONDITIONS, PART EIGHT 


Climb and Descent in 
Cruising Control 

By Edmund T. Allen and W. Bailey Oswald 


T HE “point-to-point" cruising 
speed of an airplane is only 
partially determined when the 
speed and the engine and air- 
plane characteristics are known in level 
flight. Cruising charts for the level 
flight condition have been fully treated 
in preceding articles. They are essen- 
tial, but not sufficient. It is necessary, 
as well, to include the effects of climbing 
to, and descending from the normal 
cruising altitude. 

As engine power and supercharging 
increase, speed range and cruising alti- 
tudes also increase. Differences between 
speed in level flight and in climb or 
descent are greater, but longer time is 
consumed in getting up to and down 
from the cruising altitude. It cannot be 
assumed, therefore, that point-to-point 
flight at high altitudes is faster or 
slower than flight at the same power at 
low altitude. Whether the time lost in 
climbing to, or saved in descending from 
a definite altitude is compensated for by 
the increased velocity at altitude depends 
primarily upon the length of the trip, 
the altitude of the points of take-off and 
landing, and the magnitude and direc- 
tion of winds at altitude. These factors 
will determine at what altitude it is most 
advantageous to fly. The manner of 
climbing and gliding also will contribute 
toward the overall “trip” cruising speed. 

In short, the “trip” cruising speed is 
the composite result of the entire opera- 
tion from the point of take-off to the 
point of landing, depending upon the 
length of trip, the winds encountered, 
and the airspeed during all portions of 
the flight. 

Because engine reliability and mainte- 
nance costs depend on power output, it 
is normally desirable that the power be 
kept within the specified cruising limits. 
It is recommended for climbing, how- 
ever, that the output be maintained at 
the maximum allowable limit rather than 
at any lesser value. Rapid climb makes 
for safety, especially at take-off, and 
furthermore, it is advisable to reach 
cruising altitude as rapidly as possible 
so that the more favorable stabilized 
cruising conditions can be established 
as soon as possible. It is generally 
preferable to keep r.p.m. well up in the 
interest of low manifold pressure, since 


Example: for 11.000 ft. pressure altitude. 



the probability of engine failure at 
constant power is greater for the lower 
r.p.m. with the attendant high mani- 
fold pressures and tendency toward 
vibration. 

It is recommended, therefore, that in 
climb the engine output be kept at the 
cruising limit and that the propeller be 
set in low pitch. Modification may be 
necessary in certain cases, but unless 
investigation shows that considerable 
gain results from operation of a different 
type, the low-pitch, power-output-limit 
climb should be maintained. This type 
of climb is especially necessary for 
cruising at the lower altitudes with 
highly supercharged engines, because of 
the rapid decrease in cruising velocity at 
the specified manifold pressure limita- 


id dashed lines with ni 


tion. Reference to the cruising curves 
in Fig. 28 (Aviation, October, 1934) 
will serve to illustrate the rapid increase 
in velocity below 4,000 ft along the 30 
in. Hg. constant manifold pressure limit 
as altitude is increased. 

Constant power curves 
A convenient type of constant-power 
engine curve is plotted in Fig. 32, from 
which constant power can be maintained 
by controlling intake manifold pressure 
and engine r.p.m. An auxiliary scale 
is provided to facilitate making the re- 
quired correction for carburetor air 
temperature (which assumes power in- 
versely proportional to the square root 
of the absolute temperature). The use 
of this constant-power chart and auxili- 
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ary scale is similar to the use of the 
previous cruising charts. Several al- 
ternative types of chart for constant 
power can be drawn, such as shown in 
Fig. 33, or Fig. 7 (Aviation, May, 
1934) to which a carburetor air tem- 
perature correction scale would have to 
be added. Illustrative examples are in- 
cluded in Figs. 32 and 33. 

The constant-engine-power curve is 
used principally for maintaining the de- 
sired power during the flight tests uu 
cruising climb and descent. While the 
cruising charts for velocity assume level 
flight, the chart for cruising climb as- 
sumes constant power. The number of 
independent variables that can be ex- 
plicitly handled in a chart is limited, 
hence the necessary (sometimes im- 
plied) condition for each type of flight 
(such as constant power, or level 
flight) makes the problem suitable for 
piloting control. 

The constant-power charts can be used 
in any type of flight, whether climb, 
level flight or glide. For example, 
should it be required to check the guar- 
anteed cruising velocities at 75 per cent 
power at a particular density altitude, 
the pilot can readily obtain the neces- 
sary information by flying level at this 
altitude, and by adjusting the throttle 
according to Fig. 32 or 33 to obtain the 
manifold pressure and r.p.m. required 
for the given altitude and carburetor 
air temperature. The actual adjustment 



is relatively easy as study of these 
figures will show. Since the intake 
manifold pressure has a greater effect 
upon power than r.p.m., the particular 
power is easily attained by setting the 
throttle for the approximate manifold 
pressure, then correcting the manifold 
pressure slightly to adjust for the exact 
engine revolutions. 

In a test where many factors need 



continual adjustment such as in the 
constant-power climb, it is advisable to 
assign to one observer the task of oper- 
ating the throttles for maintaining the 
power by use of the power curves and 
engine instruments. In actual cruising 
operation, however, the climb and power 
are regulated indirectly through control 
of velocity and r.p.m. or manifold pres- 
sure. In this way it is possible to con- 
trol the cruising climb and glide in a 
manner consistent with the cruising 
charts for the level flight condition. 

Climb lest procedure 

A complete flight test on climb at the 
cruising limit output of the engine in- 
cludes climbs at various speeds while 
the engine limits are maintained by 
means of the constant-power engine 
curves. Data are recorded at sufficient 
intervals of time to enable construction 
of an altitude versus time curve, from 
which is calculated the rate of climb. 
The following data should be recorded 
at approximately 1,000-ft. intervals ex- 
cept as noted : 

1. Indicated velocity. 

2. Atmospheric temperature. 

3. Pressure altitude (record at close ln- 

barograph) 

6. Absolute IntaKe manifold pressure. 

6. Engine revolutions. 

7. Carburetor air temperature. 

8. Airplane weight (at beginning of each 


10. Wet and dry bulb readings. 

11. Mixture control. 

12. Head temperatures, etc. 

The mathematical expression for the 
true geometrical rate of climb ^ ~Jf) > n 
the ft.-lb. sec. system is, 
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The notation is standard. 

A simplified expression which is con- 
venient because of the use of the direct 
altimeter reading gives, 


This relation follows from the fact 
that the change in pressure, hence pres- 
sure altitude, is reduced in inverse pro- 
portion to the air density or air tem- 
perature. The ratio of the absolute air 
temperature to standard is often suf- 
ficiently close to constant through a 
climb to permit the use of a fixed value 
of y~ > n the reduction of the climb, 
for is constant throughout a climb. 



This relation is approximately correct 
when no temperature inversion is pres- 
ent; -jjj- and -j~ will differ when the 
variation from standard temperature 
changes with altitude. 

Rale of climb curves 
The true rate of climb in measured 
distance at constant engine power and 
indicated velocity depends upon density 
alone, hence is plotted against density 
altitude as shown in Fig. 34, where the 
flight test results for the maximum rate 


of cruising climb are plotted. Likewise 
r.p.m. and indicated velocity vary with 
density altitude. The true geometrical 
rate of climb at constant engine power 
can therefore be plotted against density 
altitude for fixed values of the various 
related characteristics. Reduced results 
are shown in Fig. 35. Fig. 36 shows 
the general form of chart for the cruis- 
ing climb which can be constructed from 
a thorough test of 75 per cent power 
climbs at various velocities. The forms 
of the constant r.p.m. and constant rate 
of climb curves have been estimated to 
illustrate the general relationships be- 
tween the r.p.m.. indicated velocity, and 
rate of climb. Fig. 36 is recommended 
for piloting control of cruising climb. 


It must be clearly understood that the 
plotting of rate of climb at constant 
power versus density altitude is distinct 
from the usual full-throttle tests. The 
fact that constant power climb varies 
with and is plotted against density alti- 
tude serves to show that the density al- 
titude can hardly be the correct altitude 
for plotting full throttle climb, since full 
throttle power is not constant but varies 
with temperature at the same density 
altitude. The full throttle climb as well 
as full throttle level speeds are used so 
seldom in actual commercial operation 
and military flying that it is believed un- 
necessary to consider the full-throttle 
climb except as an emergency condition. 

Controlled descent 

The descent into the terminal point on 
the scheduled run should be carefully 
controlled. This descent is of even 
longer duration than the climb because 
of the general experience that passen- 
gers suffer discomfort at rates of descent 
greater than about 400 ft. per minute. 
A cruising power glide from 14,000 ft. 
will require a minimum of 35 minutes 
and will cover about 120 miles, while 
the 75 per cent power maximum climb 
will require only about 22 minutes. It 
is essential then that the descent be con- 
trolled as a part of the cruising flight, 
and that cruising power therein be 
maintained as in other portions of the 
flight. 

The controlled descent converts what 
is often considered a necessary penalty 
at the end of a flight into a means of 
retrieving in. a large measure the time 
lost while climbing. The rate of change 
in potential or "height" energy into 
kinetic energy gives in effect added 
thrust horsepower for propelling the air- 
plane. It is of interest to note that the 
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FlK. 37: Carves for control of maximum output crulshins: descent at 400 ft. 

minute rote of descent. Propeller Is set In liigli pitch. <Kesults obtained from Hi 


400 ft. per minute maximum descent 
contributes 218 thrust horsepower, or 
about 275 effective brake horsepower, to 
the bi-motor transport for which charts 
are here presented. This power amounts 
to approximately 19 per cent of the 
rated engine power. In a 75 per cent 
power glide at 400 ft. per minute 
descent, the airplane will develop the 
speed normally achieved in level flight 
at 94 per cent of the rated maximum 
power. Thus at 14,000 ft. the normal 
velocity of 205 m.p.h. will increase to 
about 225 m.p.h., while 191 m.p.h. at 
8,000 ft. increases to 210 m.p.h. This 
considerable increase in velocity over 
the duration of the descent largely com- 
pensates for the loss in velocity during 
the climb. Hence for trips of any con- 
siderable length it will be found that 
there is an appreciable but not large 
difference between the overall “trip" 
cruising velocity and the level flight 
cruising velocity at the same power. 

The cruising descent is, of course, car- 
ried out with high-pitch propeller set- 
ting. It is generally recommended that 
the rate of descent be kept as close to the 
400 ft. per minute limit as possible, al- 
though a longer, flatter angle of decline 
may be found desirable in certain cases. 

Descent tests 

The characteristics in the descent are 
obtained through flight tests in much the 
same manner as the data on climb are 
obtained. In the test the approximate 
rate of descent is maintained by means 
of a rate-of-climb indicator, and the 
power is maintained by means of regula- 
tion of the throttle according to the 
constant-power curves of Fig. 32 or 33. 
The same data arc recorded as previ- 
ously listed for the climbing test. 

The data are reduced through use of 
the rate-of-climb equations since the 


descent is obviously only a negative 
climb in principle. Hence the true geo- 
metrical rate of descent and the corre- 
sponding engine characteristics for the 
given constant power depend upon air 
density, and may be plotted against den- 
sity altitude. 

The results of flight tests on a 75 per 
cent power cruising glide are plotted 
in Fig. 37. It appears most consistent 
to maintain the same cruising power in 
the descent as in level flight, since 
there is no justification for maintaining 
maximum cruising power as in the 
climb. It is believed that the 400 ft. 
per minute rate of descent should be 
accepted as the general condition for all 
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glides. A complete test on the cruising 
power glide for cruising operation would 
then plot the velocity and r.p.m. for 
various percentages of engine power 
and 400 ft. per minute descent. Fig. 38 
illustrates the general nature of such 
complete tests on the cruising glide of 
which Fig. 37 shows the results for 75 
per cent power only. The similarity of 
Fig. 38 to the level flight cruising 
chart is worthy of note. Fig. 38 is 
recommended for piloting control of the 
descent in cruising operation. 

The charts for the cruising descent 
and climb which have been developed 
can be used by the pilot for regulating 
his entire cruising flight. The desired 
power and rate of climb and descent 
are controlled by adjusting the engine 
r.p.m. and the indicated airspeed. In 
the level flight portion of the trip either 
indicated airspeed or r.p.m. is sufficient 
to define the power and speed. Since the 
density altitude is used for setting all of 
these characteristics, the density altitude 
conversion scale is included on all 
charts. For the conditions that limit 
cruising operation, it follows that the 
density altitude and factors whose 
variation depends upon density are most 
suitable for control. 

It should be noted that appreciable 
changes in weight, propeller setting, etc., 
will require modification of the preced- 
ing results, which modification can be 
obtained either through calculation or 
additional flight tests. Small changes 
can usually be neglected. 

For cruising operation and the estab- 
lishment of schedules, the time consumed 
in each portion of flight must be con- 
sidered. The overall scheduled time can 
be calculated from charts now developed 
for climbing, level, and descending flight. 






MacRobertson 


Score Sheet 


Post mortem material for 
a winter’s debating 


T HERE ARE a number of yardsticks by which 
the success of an international air race might be 
measured. Its monetary cost might be weighed 
against the value of its stimulus to technical prog- 
ress. The effect of its overall safety record on the general 
public's attitude toward air travel might be estimated. 
There are factors of sportsmanship and management and 
the size and importance of the entry list that might be 
discussed. But by and large, the real test of greatness 
for any international contest will always be the number 
of competing nationalities which feel satisfied at its out- 
come. And the MacRobertson race, for all its record 
breaking, accomplished nothing more remarkable than 
this, it distributed major triumphs to no less than three 
contesting countries, some two more than any comparable 
aeronautical event had ever sent home in even approxi- 
mate satisfaction. To Britain went first place and an 
unparalleled racing victory. To American designers an 
armful of tributes for their supremacy in the transport 
field. To the Dutch, a world-wide notice of their bid for 
top rating for their route from Europe to the Far East. 
Only the Irish were frustrated and to them still remained 
a chance for a spectacular moral victory. 

But if some of the major problems were pretty well 
worked out. a host of minor ones remain to vex the air- 
minded of all nations. All the French. Italian, and German 
entries were missing, and there were enough absent Amer- 
icans. English and Australians to cut the final number 
that turned up at Mildenhal! to 21 from an original entry 
list of 64. What could Wiley Post have accomplished in 
his supercharged ship? What could Kingsford Smith 
have done with his experience of the route ? Would Gatty 
in his Douglas entry have beaten the Comet ? Then there 
is that delicate problem of the race committee’s rulings 
on the Fitzmaurice Bellanca and the fuel allowance of the 
Boeings and some others. Was the committee acting for 
real safety in cutting down reserve range to insure full 
load take-off and landing safety? Dump valves arc. after 
all, well proven devices. 

As to the actual contestants, what could the K.L.M. 
Douglas have achieved in a full out race? Placing second 
in such a contest while carrying three passengers, bag- 
gage. food and 30,000 letters, and making regular stops 
along the K.L.M, air-route to Batavia is one of the most 
astounding demonstrations of air transport performance 
on record. Incidentally, how should one evaluate the 
DcHaviland Comet and its engines? One Comet entry 
won. Another placed a poor fourth. The third was forced 
out at Karachi. All of them had engine trouble. But then 
so did the majority of the rest of the contestants some- 
where along the course. 

Already, too, we have heard from an expert on navi- 
gation on the subject of some of the off-course wanderings 
of most of the leading contestants. The teams of Scott and 
Black and Jones and Waller were forced to land short of 
Baghdad. Turner and Pangborn narrowly missed disaster 
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when they were lost after overshooting 
Allahabad. The K.L.M. Douglas was 
forced down in a rainstorm on the last 
leg. And the handicap contestants scat- 
tered badly the first day. Just what were 
the particular errors involved in each 
case are not yet known, and course devi- 
ations were certainly less than might 
have been expected in view of the scarcity 
of radio directional facilities and course 
marking beacon lights. But the results 
might well have been shifted had there 
been no such incidents. 

The results of the handicap race are 
of course not yet available. The rules 
permit contestants nineteen days to com- 
plete the course, and until that time has 
elapsed no one can tell whether the event 
has been won by one of the planes to 
reach Melbourne in three or four days 
or by some efficient straggler who takes 
eighteen and a half to complete the task. 
General interest in the handicap part of 
the MacRobertson program seems to 
have pretty well died down, unfortu- 
nately, if one can judge such interest by 
the amount otspace allotted in the news- 
papers. As a builder of the entry list 
and pre-race interest the handicap race 
was an undoubted success, but its chief 

been to confuse several issues in the popu- 
lar mind. Unfamiliar with the rules or 
the principle of handicaping, many 
people have been astounded to see what 
were apparently contestants in the same 
race strung out all the way from Paris 
to Darwin. The result has been to de- 
crease the effectiveness of the feats of 
the speed contestants as aeronautical 
propaganda, and to detract seriously 
from the very creditable efforts of the 
handicap fliers. 

Scott and Black 

C. W. A. Scott and T. Campbell Black, 
flying a DeHaviland Comet with two 
Gypsy engines were second to Baghdad, 
first to Allahabad, Singapore, Darwin, 
Charlcville, and into Melbourne. 

Left Mildenhall at 6.34 a.m. Saw 
nothing of Europe until four hours after 
crossing North Sea. Encountered low 
clouds and rain over Turkey. Lost bear- 
ings over Irak, landing at RAF field at 
Kirkuk where they took on 20 gal. of 
gasoline before proceeding to Baghdad. 
Passing the Mollisons as they flew over 
Karachi, took lead never to be headed. 
On their non-stop flight across the Bay 
of Bangal, had “an appalling trip,” being 
forced by 1,400 miles of bad weather to 
fly just above the surface of the sea. 
Landed fast at Singapore, almost turning 
over. Most sensational leg of their trip, 
to Darwin from Singapore. Encounter- 
ing low visibility throughout, much of it 
was flown by instrument or just above 

failed, but plane limped into Darwin at 
1 1.08 p.m. Sunday, setting a new London 
to Australia record of 52 hours and 35 
minutes (former record 109 hours, 12 
minutes). Repairs on engine cost them 


several hours in Darwin, and continued 
trouble caused them to turn back to 
Charleville after their first take-off from 
that point. Final total time for the course 
was 70 hours, 59 minutes, 50 seconds. 
Times of their arrivals and departures 
are as follows. Left Mildenhall at 6.33 
a.m. Saturday, left Kirkuk after a short 
stop at 8.15 p.m. Arrived Baghdad 9 
p.m., left 9.33 p.m. Arrived Allahabad 
9.15 a.m. Sunday, left 10.15 a.m. Ar- 
rived Singapore 10.23 p.m., left 11.42 
p.m. Arrived Darwin 11.08 a.m. Mon- 
day, left 1.55 p.m. Arrived Charleville 
10.40 p.m., left 12.59 a.m. Tuesday. Ar- 
rived Melbourne 5.33 p.m. [Times given 
throughout this article are Greenwich 
Mean Time, five hours earlier than 
Eastern Standard Time.] 

Parmentier and Moll 

K. D. Parmentier, J. J. Moll, C. Van 
Brugge, Thea Rasche, and two other 
passengers, in a Cyclone-powered Doug- 
las DC-2, were third to Baghdad, second 
to Allahabad, Singapore, Darwin Charle- 

The log of this astounding flight, pos- 
sibly the most interesting of all, is un- 
fortunately the one least completely 
available from our sources. These items 
we are sure of. Landed at Rome about 
10.30 a.m. Saturday. Passed over 
Athens at 2.15 p.m. Returned, landed, 
took off again at 3.53 p.m. Landed at 
Alleppo just before 8 p.m. Landed at 
Baghdad at 11.11 p.m. Left Allahabad 
3.11 p.m. Sunday, after losing some time 
when they had to turn back to pick up a 
passenger who had been inadvertently 
left behind. Landed at Calcutta, Ran- 
goon, and Alor Star. Landed at Singa- 
pore, taking off 32 minutes later. Landed 
at Batavia, Rambang, Koepang, Darwin 
and Charleville. Were forced down at 
Albury bv a severe thunderstorm. Took 
off at 11.55 the following morning. Ar- 
rived Melbourne 12.52 p.m. Total 
elapsed time, 90 hours, 18 minutes, 51 
seconds. 

But to be added to these are several 
stops between Baghdad and Allahabad, 
and possibly one or two more. At least 
eighteen stops were made along the way, 
most of them at regular ports of call for 
the K.L.M. airliners. 


Turner 


and Pangborn 


Roscoe Turner and Clyde Pangborn, 
flying a Boeing 247 Transport with two 
P&W Wasps, were fifth at Baghdad, 
fourth to reach Allahabad, third at Sin- 
gapore, Darwin, Charleville, and Mel- 


Made ten stops in all before reaching 
Melbourne; Athens, Baghdad, Karachi, 
Allahabad, Alor Star, Singapore, Koe- 
bang. Darwin, Charleville, and Bourke. 
On first day saw nothing of Europe until 
reaching the Alps, flying at a very high 
altitude. Flight from Karachi to Allaha- 
bad took ten hours instead of expected 
five after overshooting Allahabad by 200 
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miles. Landing, finally achieved with 
very little fuel left, was made cross-wind. 
Delayed slightly in Darwin to check oil 
line. Forced to make an emergency 
landing at Bourke 400 miles from Mel- 
bourne to check lubricating system. Total 
time for trip 93 hours, 6 minutes. Total 
on ground during stops 11 hours 30 


Jones and Waller 

Cathcart Jones and Kenneth W. Wal- 
ler, flying a DeHaviland Comet with two 
Gypsy engines, were sixth at Baghdad, 
fourth to leave Allahabad. Fourth into 
Singapore, Darwin, Charleville, and 
Melbourne. 

Another log difficult to reconstruct 
from early reports. But did lose their 
bearings on the way to Baghdad, landed 
250 miles off their course, then made 
Baghdad at 5.12 a.m. Sunday with very 
little fuel remaining. Proceeding with- 
out incident to Allahabad, they were 
forced to turn back there when their va- 
riable pitch propeller refused to assume 
its high speed pitch position. As the 
Douglas and the Boeing were finishing 
at Melbourne, were flying over Batavia. 
Finished Thursday at 4.54 p.m. Total 
time 118 hours, 20 minutes. The fol- 
lowing Saturday morning took off on a 
return trip to London in an attempt at 
the Australia-England and the round 

The Mollisons 

Capt. James A. and Amy Johnson 
Mollison, flying a DeHaviland Comet, 
with two Gypsy engines, were first to 
Baghdad, fifth to Allahabad. Out of 
race at Allahabad. 

Flew non-stop to Baghdad at great 
height to avoid bad weather, but aver- 
aging 200 m.p.h. Arrived at 7.10 p.m. 
Took off again at 8.48 for Karachi. Ar- 
rived Karachi 4.56 a.m. Sunday, thus 
reducing record from England to India 
to 22 hours, 26 minutes, from previous 
mark of 50 hours. On taking off, found 
that their landing gear was jammed, 
returned to Karachi for repairs. Held 
up there by repairs and bad weather 
until 9.05 p.m.. losing 16 hours, 20 min- 
utes. Left Karachi for Allahabad, 
stopped at Jubbulpore, arrived Allahabad 
5.28 a.m. Retired from race at Allahabad 
because of intermittent engine trouble. 
Asjes and Geysendorffer 

D. J. Asjes and C. J. Geysendorffer, 
flying a Pander S4 with three Wright 
Whirlwinds, were fourth at Baghdad, 
third to reach Allahabad. Out of race at 
Allahabad. 

Landed at Athens at 4.30 p.m. Took 
off at 5.15 p.m. Arrived Baghdad just 
after 1 a.m. Left Baghdad at 1.45 a.m., 
passing the Mollisons at Karachi. On 
approaching Allahabad found that their 
retracted landing gear would not return 
to landing position. Landed on bottom 
of fuselage without injury to passengers. 
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NEWS OF 


THE MONTH 


★ Federal Aviation Commission . . . 
Representatives of the industry testify at 
public hearings. 

★ Services . . . Army carries out more 
Baker Board recommendations. 

★ D. of C. . . . Hammond Aircraft Cor- 
poration wins small plane competition. 


* Federation Aeronautique Interna- 
tionale . . . 34th conference at Washington. 

* Air Mail and Transport . . . Airlines 
speed schedules with new equipment. 

* Foreign . . . South Atlantic mail opera- 
tions progress . . . Italy breaks two world 


Toicard an air policy 

D URING its first four weeks of 
public hearings, the Federal Avia- 
tion Commission received verbal and 
written testimony from many leaders 
in the aeronautical field. First to be 
heard were representatives of the Bureau 
of Air Commerce, including Secretary 
of Commerce Roper, Assistant Secre- 
tary Ewing Y. Mitchell, Director Vidal, 
and several of his assistants. They sub- 
mitted a five-point program calling for 
the creation of a permanent aviation 
authority with full control over all 
phases of aeronautics; development of 
lighter-than-air trans-oceanic transpor- 
tation; federal encouragement of the 
industry until it becomes self-support- 
ing, including adequate mail pay for 
domestic and foreign airlines; a $20,- 
000,000 appropriation for use within 
the next two years in building airports, 
cooperating with states on a dollar- 
matching basis; and a campaign to bring 
about widespread use of aircraft by 
private owners. 

Speaking for the National Advisory 
Committee for Aeronautics, Dr. George 
W. Lewis, Director of Aeronautic Re- 
search, agreed with Department of Com- 
merce officials that domestic and foreign 
transport systems should receive gov- 
ernment subsidies, to be decreased as 
other earnings permit. He recom- 
mended the construction by the govern- 
ment of two experimental rigid airships 
for intercontinental commercial service, 
and governmental encouragement of the 
operation of large seaplanes for trans- 
oceanic and intercontinental use. Con- 
trol of commercial aviation should be 
under the Department of Commerce, 
Dr. Lewis said. He was opposed to 
consolidation of military and civil aero- 

Postmaster General Farley, in a for- 
mal statement presented to the commis- 
sion by Second Assistant Postmaster 
General Harllee Branch, said that any 
aeronautical policy adopted by the gov- 
ernment should leave with the Post 
Office department full authority to 


designate air mail routes, award con- 
tracts, and prescribe schedules. In 
questioning Mr. Branch on the new 
mail contracts, the Commission said that 
some of the contractors had indicated 
that they would be unable to continue 
indefinitely under the present low rates 
accepted by transport companies in the 
hope of getting a later readjustment 
from the ICC. In answer, Mr. Branch 
testified that the Post Office department 
did not believe that the ICC had the 
authority to revise rates upward. The 
Post Office department has no choice 
but to award a contract to the lowest 
bidder, even if equipment used by a 

Centralized control of aviation 
through a new department of aero- 
nautics with jurisdiction over all mili- 
tary and civil flying was recommended 
by Howard E. Coffin, one of the earliest 
flyers in this country, and a member of 
the Morrow Board of 1925. Hiram 
Bingham, former president of the Na- 
tional Aeronautic Association, and also 
a member of the Morrow Board, 
joined with other witnesses in urging 
the establishment of services to Europe 
and the Orient with lighter-than-air 
craft, built and financed by the govern- 
ment. He recommended governmental 
appropriations for the maintenance of 
flying schools, for improvements at air- 
ports, and for payment of bonuses to 
investors of safety and speed devices. 

Without exception, officials of the air 
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transport systems urged that the regula- 
tion of the industry be placed in the 
hands of a permanent non-partisan avia- 
tion commission with authority to es- 
tablish and regulate mail, passenger, 
and express rates. Among them were 
Ernest R. Breech, president of North 
American Aviation ; L. D. Seymour, 
president of American Airlines; C. B. 
Monro, president of Pennsylvania Air- 
lines & Transport Company; A. A. 
Patterson, president of United Air 
Lines; Albert Frank of National Parks 
Airways; Paul Braniff of Braniff Air- 
ways. It was pointed out that the ex- 
perience of the last two years had 
shown that a multiplicity of regulatory 
authorities was not only extremely ex- 
pensive to the operators, but had 
brought about an uncoordinated situa- 
tion harmful to all concerned. The 
operators were united also in their 
criticism of the present Air Mail Law, 
which they described as unfair, contra- 
dictory, and discriminatory. Emphasiz- 
ing the fact that present rates of pay 
for mail carriage are too low to cover 
operating costs, they claimed that 
within a few months their cash re- 
sources will be so reduced that it will 
be impossible to carry on without ex- 
tensive refinancing. 

Representatives of the Independent 
Aviation Operators, led by Oliver L. 
Parks, president, were in accord with 
mail contractors in protesting the pro- 
visions of the Air Mail Law, and in 
recommending the creation of a per- 
manent air commission. Members of 
the National Association of State Avia- 
tion Officials also went on record as 
being in favor of a permanent regula- 
tory board for the industry. They 
urged federal cooperation with states in 
an airport building program. 

In his testimony, Col. Charles A. 
Lindbergh appealed for an opportunity 
for airline officials whose names are on 
the administration’s so-called blacklist 
to clear their records through the courts 
or otherwise. These men are among 
the most efficient and experienced men 
in the industry, Colonel Lindbergh said, 


368 


AVIATION 
November, 1934 


and their uncertain status is one of the 
most disturbing factors in the present 
aviation set-up. Questioned on the 
feasibility of establishing transoceanic 
air mail routes, he expressed the opinion 
that aircraft already developed in this 
country are suited to such service, and 
that operations could be inaugurated 
within a few months. He urged the 
adoption of a government program that 
would give stability to the industry for 
a period of years and predicted a tre- 
mendous increase in airline activity if 
such a program were forthcoming. He 
too favored the establishment of a per- 
manent commission offering centralized 
control over commercial aviation. 

Government appropriations for ex- 
perimental work in developing low- 
priced planes as a means of stimulating 
private flying were recommended by 
representatives of the Private Flyers’ 
Association. A national program for 
the improvement of present landing 
field facilities was also urged. The asso- 
ciation was another of the many to ad- 
vocate a permanent commission. 

Other witnesses heard were: General 
William Mitchell, commander of Ameri- 
can Air Forces during the World War : 
Col. Edward V. Rickenbackcr, World 
War ace: W. R. Gregg, Chief of the 
U. S. Weather Bureau ; Stanley C. Ken- 
nedy, of Inter-Island Airways, Hono- 
lulu; Thomas B. Doe, vice-president of 
Sperry Corporation, and former presi- 
dent of Eastern Air Transport; I. I. 
Sikorsky, Sikorsky Aviation Corpora- 
tion: Commander Frank Hawks, World 
War flyer; Dr. Karl Compton, president 
of the Massachusetts Institute of Tech- 
nology. 

GHQ Air Force 

Last month President Roosevelt ap- 
proved the Baker Board report, author- 
izing an ultimate quota of 2,300 first- 
class aircraft for the Air Corps. With 
Presidential approval, the War Depart- 
ment proceeded to carry out other Baker 
Board recommendations. Most impor- 
tant change in the Air Corps set-up was 
the organization of a General Head- 
quarters Air Force, to function under 
the direct command of Chief of Staff 
MacArthur. As the main tactical ele- 
ment of the country’s aerial defense, the 
GHQ Force will consist of at least 
1,000 bombing, pursuit and attack 
planes in five wings, based at Army 
fields on the Atlantic and Pacific Coasts 
and in the Middle West. Headquarters 
will be at Langley Field, Virginia. 
Non-fighting units of the Air Corps, 
including observation squadrons, re- 
main under the command of the Corps 
area commanders. Under the new ar- 
rangement, Chief of Air Corps Foulois 
relinquishes control of most of Corps 
flying activities. He continues to have 
charge of schools, training and procure- 
ment as contemplated in the Baker 
Board report which stated that the pri- 


mary function of the Chief of Air 
Corps should be to direct efficiently the 
business and commercial side of the Air 
Corps development and procurement 
problems. No one has as yet been 
named as commander of the force under 
General MacArthur. 

To check up oil the efficiency of Air 
Corps personnel, the War Department 
ordered tests to determine the flying 
ability of all officers with more than 
fifteen years’ service. All generals, 
colonels, majors, and a majority of the 
captains will be examined. Those dis- 
qualified from further flying will be as- 
signed to ground duty, transferred to 
other branches of the service, or re- 
tired. There are 3 generals, 9 colonels, 
31 lieutenant-colonels, 81 majors, and 
362 captains in the Air Corps. Elimina- 
tion of any found unfit for flying would 
make way for the promotion of men of 

Ground school training and twenty 
hours of air experience will be given to 
all West Point cadets of the first and 
third classes at Mitchel Field, L. I. In 
order that the maximum number of 
cadets may participate in each flight 
and have varied training in navigation, 
bombing, gunning, and observation, the 
flights will be carried out in bombers. 
Said Secretary Dern in announcing the 
new training: “I ultimately hope to see 
every graduate of West Point an ac- 
complished air pilot.’’ 

To improve the condition of unit 
training, the War Department has 
changed the composition of the Air 
Corps Board which formulates uniform 
tactical doctrines for all Air Corps 
units. Permanent members, numbering 
not less than five or more than eight. 


will be designated by the Chief of Air 
Corps and will give full time to their 
duties in connection with the hoard. In 
the past, the work of the board has been 
done by officers performing primary 
duties as instructors at the Air Corps 
Tactical School. Ex-officio members of 
the board will be, as formerly, the com- 
mandant and the assistant commandant 
of the Air Corps Tactical School. 
Light plane contract aicard 
Hammond Aircraft Corporation of 
Vpsilanti, Mich., was the winner of the 
competition sponsored by the Bureau of 
Air Commerce to procure equipment for 
its inspectors, and at the same time to 
encourage the development of an eco- 
nomical, safe airplane for the private 
owner. The bureau awarded Oct. 18 a 
contract for fifteen of the Hammond 
planes (see Flying Equipment), page 
375, for full technical details), with the 
option of taking five more, at $3,190 
apiece. Delivery of the first plane must 
be made within five months, and de- 
livery of the remainder within four 
months after the Bureau’s acceptance of 
the first. The Bureau originally planned 
to purchase 25 planes from the winner 
of the competitive bidding, but reduced 
the number so that a portion of the 
funds set aside for the purpose will be 
avadablc for experimentation with de- 
signs submitted by other manufacturers. 
F.A.I. conference 
Delegates to the 34th convention of 
the Federation Aeronautique Interna- 
tionale, governing body for world avia- 
tion, met in Washington, Oct. 6-11 as 
guests of the National Aeronautic Asso- 
ciation, its L'.S. affiliate. Leaders from 




22 of the 34 national clubs represented 
in the Federation were present, including 
Prince Bibesco, oi Roumania. its presi- 
dent, Paul Tissandier, of France, its 
secretary-general, and Louis Bleriot. 
United States delegates were Godfrey L. 
Cabot, Hiram Bingham, F. Trubee 
Davison, Edward P. Warner. Changes 
in existing regulations were promulgated 
to promote the development of private 
flying throughout the world. Upon the 
proposal of Austria it was decided that 
each country would prepare a map for 
its official Air Guide, showing the exact 
position of airports and prohibited areas. 
Egypt urged that as much territory as 
possible be opened up for air touring, 
pointing out that it has already removed 
all such restrictions except for the Suez 
Canal. Yugoslavia recommended re- 
laxation of restrictions on the use of 
cameras and radios in private aircraft. 

International regulations concerning 
trials for records were also revised. 
Speed records must be timed, henceforth, 
by electro-photographic methods with a 
tolerance of not more than 0.01 second. 
Official credit for a new speed record 
will be allowed only if the existing record 
is bettered by at least 5 in.p.h. For alti- 
tude records a change in rules was con- 
sidered to require the carrying of an 
automatic pressure-temperature-humidity 
recording unit, instead of the simple 
barograph now specified. 

As proposed by Egypt last year, the 
Federation was granted official designa- 
tion front the League of Nations as the 
official authority on problems relating to 
international private flying. 

Before adjournment, the Bulgarian 
Aero Club was admitted to memliership. 
and Prince Bibesco was unanimously re- 


elected president. The next Congress 
will be held in Belgrade. Yugoslavia, in 
October. 1935. 

[We are indebted in a large part for 
the above material to Guirgis Awadalla. 
secretary of the Department of Aviation 
in Egypt anil delegate from his country 
to the F.A.I. Conference. — Ed.l 
McAtloo heath N.A.A. 

At the annual meeting of the National 
Aeronautic Association Oct. 11-13. Sena- 
tor William G. McAdoo, who has long 
been an enthusiastic plane owner, was 
elected president. He succeeds former 
Senator Hiram Bingham, holder of the 
office for the past two years. Major 
Janies H. Doolittle was elected vice- 
president. and Mrs. Louise Thaden. sec- 
retary. John F. Victory was reelected 
treasurer. The following governors at 
large were chosen : Orville Wright, 
Godfrey Cabot. Porter Adams, William 
P. MacCrackcn, Jr. and Frank Hitch- 
cock. A resolution was adopted asking 
Orville Wright to restore to this country 
the plane in which he and his brother 

Kensington Museum at London. A com- 
mittee of five was appointed to confer 
with Mr. Wright, including Edward P. 
Warner, chairman. Frank Hitchcock, 
Dr. George W. Lewis. Karl X. Findley. 
Capt. William J. Tate, in whose house 
the Wrights lived while they were pre- 
paring for their flight. 

Yeti’ planes for old 

Airlines progress toward early in- 
auguration of faster schedules as orders 
for new* high speed transports are filled. 
On the West Citast. American Airlines 


took delivery on the first of ten Douglas 
transports to be placed in service within 
the next two months. Its $2,500,000 re- 
equipment program includes, besides the 
Douglases, ten Curtiss Condors and ten 
Vultees. some of which arc already in 
service. The new planes are replacing 
all of the company's older three-engined 
equipment. Six of the new* Condors 
are the 12-passenger sleeper planes. 
More than 4,000 revenue passengers 
have been carried hv American Air- 
lines’ six sleepers now operating be- 
tween Los Angeles and Dallas and 
between Chicago and New York since 
the services were inaugurated in the 

Eastern Air Lines will put into 
service eight new Douglas planes by the 
beginning ol next year. In addition its 
Curtiss Condors will be altered to give 
higher speeds. 

Record breaking flights marked the 
delivery of the first of six Douglas 
transports to Pan American Airways. 
One of the three intended for Panagra’s 
service between Lima and Santiago, 
Chile, was delivered Sept. 13. The 
plane made the 1,700 mile flight from 
Cristobal, C. 7... to Lima in nine hours, 
35 minutes. The previous record was 
nineteen hours. Another new Pan 
American Douglas, the San Martin, cut 
two hours, 35 minutes from the 
Santiago to Buenos Aires run on its 
first flight over the trans-Andean mail 
route Oct. II. Elapsed time was four 

Faster passenger service from Phila- 
delphia to points in the Middle West 
and Pacific Coast resulted from recent 
schedule changes by United Air Lines. 
Time from Philadelphia to Detroit was 
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cut to four hours, and passengers leav- 
ing the former city at eleven in the 
morning can reach any major West 
Coast city the next morning at break- 
fast time. On the San Francisco-Los 
Angeles run. United added another 
round trip, raising the number of daily 
flights to seven. 

Canadian mail 

With a new high speed Vultee trans- 
port on American Airlines' route be- 
tween Montreal and New York, the run 
is now made in one hour less than for- 
merly. The northbound trip takes two 
hours, 50 minutes, the southbound, three 
hours. Over this route next spring the 
company plans to expedite delivery of 
European mails arriving via Canadian 
Pacific steamers by making connections 
at Montreal with the Canadian Airways 
Rimouski service. Since 1928 Canadian 
planes have met incoming liners at 
Rimouski and speeded delivery of mail 
to Montreal by 24 hours. 

The Canadian Government has 
granted permission to Pan American’s 
subsidiary, Pacific Alaskan Airways, to 
use its air facilities at White Horse, 
Yukon Territory, as part of an extended 
Alaskan service. The initial plan is to 
establish a service from Fairbanks, 
present Pacific Alaskan headquarters, to 
Juneau, in the Alaskan panhandle. 
White Horse, though in Canadian ter- 
ritory, lies on the most favorable air 
route between the two cities. Ulti- 
mately, a further extension to north- 
western United States is looked for. 
Terminus shifted 

The eastern terminus of TWA will 
be moved from Newark Airport to 
Floyd Bennett Field, New York City’s 
municipal airport in Brooklyn, some 
time this fall if the company’s negotia- 
tions with the city and the Post Office 

elusion. Floyd Bennett is about 15 
miles further from Los Angeles than 
Newark and the adjustment of the com- 
pany’s air mail contract to provide ad- 
ditional pay for the increased mileage 
is now under consideration by the Post 
Office department. Although the trans- 
portation of passengers from the Brook- 
lyn airport to Manhattan now requires 
approximately the same time as the trip 
from Newark to New York, the city 
hopes eventually to extend the Long 
Island Railroad tracks to the field, 
bringing it within fifteen minutes of 
Pennsylvania Station. 

TWA suit denied 

The attempt of Transcontinental & 
Western Air to nullify Postmaster Gen- 
eral Farley’s cancellation of its air mail 
contract last February was finally de- 
feated Oct. 15 when the Supreme Court 
refused to consider the company’s 
appeal. The case was first heard in 
March before the Federal Court of the 


Southern District of New York, which 
denied the injunction to restrain Mr. 
Farley and Postmaster Kiely of New 
York from executing the cancellation 
order on the grounds that the suit was 
essentially one against the government 
which cannot be sued without its con- 
sent. The Second Circuit Court of 
Appeals likewise dismissed the suit. It 
ruled, first, that Postmaster General 
Farley had never been properly served 
with the complaint in the action, and 
the case therefore should have been dis- 
missed for lack of jurisdiction; and 
second, that the United States was a 
proper party to the action. The Su- 

cisions of the lower courts. 

It is still possible for Transcon- 
tinental & Western Air to file suit for 
damages in the U. S. Court of Claims, 

as provided for in the Air Mail Law of 
1934, which states that any former con- 

ernment within a year after the pas- 
sage of the bill. 

Meanwhile, United Air Lines’ four 
transport subsidiaries (Boeing Air 
Transport, National Air Transport, 
Pacific Air Transport, Varney Air 
Lines) carried their suit against Post- 
master General Farley to the U. S. 
Court of Appeals for the District of 
Columbia. A lower D. of C. court had 
previously dismissed the case on the 
grounds that it was essentially against 
the United States and the government 
had not consented to be sued. 

Wages and rates 

As a result of charges filed by the 
Air Line Pilots’ Association and Bowen 
Air Lines, Karl A. Crowley, Solicitor 
for the Post Office department, ordered 
Long & Harmon, air mail contractors 
on the Amarillo-Brownsville, Tex., 


route, to appear at a public hearing 
Oct 25 to show cause why their con- 
tract should not be cancelled. David L. 
Bencke, president of the ALPA, claimed 
that the company had failed to comply 
with the pilots’ wage scale fixed by the 
National Labor Board last May. A pro- 
vision in the Air Mail Law states that 
all contractors must pay wages fixed by 
the Board. Bowen Air Lines stated 
that Long & Harmon had been carrying 
passengers at an unreasonably low rate 
in violation of the Air Transport Code 
of Fair Competition. 

Transatlantic mail 

Several more successful south Atlantic 
crossings have been carried out in the 
past few weeks by the French on their 
mail service between Paris and South 
America. The Croix du Sud (Latecoere 
flying-boat, four Hispano-Suiza en- 
gines) left Natal, Brazil, Sept. 19, ar- 
rived at Dakar 23 hours, 29 minutes 
later, to complete its sixth crossing. Its 
mail load, transferred to another plane, 
was delivered at Paris 53 hours, 30 
minutes after leaving Natal. Mail car- 
ried by the Arc-en-Ciel (Couzinet mail 
plane, three Hispano-Suizas) on its 
sixth crossing Sept. 25 reached Paris 
only 48 hours, 34 minutes after leaving 
Natal, a new record. Averaging 131 
m.p.h., the Arc-en-Ciel flew from Natal 
to Porto Praia in the Cape Verde 
Islands in thirteen hours, three minutes. 
On the next crossing Oct. 1, the ship 
flew from Villa Cisneros on the West 
Coast of Africa to Natal via Porto 
Praia. Some days later, it proceeded 
down the coast to Rio de Janiero. After 
an eighth crossing scheduled for Oct. 23, 
the plane was to be taken out of service 
for a major overhaul. 

A new cooperative service, connect- 
ing with Air France planes flying South 


AVIATION 
November, 1934 

American mail down the African coast, 
was started from Lisbon to Tangiers by 
Aero Portuguesa Oct. 20. 

Meanwhile the Germans maintain 
their regular mail schedules from Ber- 
lin to South American cities, making 
one flight in each direction weekly. 
The second seaplane mothership, the 

since September, stationed off the 
African Coast. The first ship, the 
Westfalen, is on duty off South 
America. Though basically similar, the 
Schwabenland has a rotating catapult, 
while that of the Westfalen is sta- 
tionary. 

7.3 miles a minute 

A new international record was es- 
tablished by Italy Oct. 23. Lt. Fran- 
cesco Agello, leader of the speed school 
at Desenzano on Lake Garda, flew his 
Macchi-Castoldi 72 seaplane at the new 
high speed of 440 m.p.h. The plane 
was the same one he had used in set- 
ting the former world’s record of 423.8 
m.p.h. April 10, 1933. Recent modifica- 
tions of the Macchi’s power-plant, a 
Fiat A S 6-V, have raised its horse- 
power to 3,500. 

The world’s long distance record for 
seaplanes was also broken by Italy 
Oct. 19 when a flight of 2,561 miles 
was made from Monfalcone, near 
Trieste, to Massaua, capital of the 
Italian colony of Eritrea in northern 
Africa. The seaplane, which is a naval 
flying boat designed by the firm of Can- 
tieri and equipped with a 750-hp. Isotta- 
Fraschini engine, made the trip in 26 
hours, 25 minutes. The crew con- 
sisted of Pilot Stoppani, Navigating 
Officer Corrado, and Radioman Suraion. 
The previous record was held by the 
American flyers, Lt. Comdr. Knefler 
McGinnis and Comdr. Marc A. Mitscher 
for the Navy’s mass flight last Janu- 
ary from San Francisco to Hawaii, a 
distance of 2,399 miles. 

Balloons 

The James Gordon Bennett Cup was 
won by Poland for the second year in 
succession at the 22d annual race for 
the trophy which started from Warsaw 
Sept 23. The winning balloon Kos- 
ciuszko, piloted by Captain Hynek and 
Lieutenant Pomaski, traveled 1.331.80 
km. (827 miles) in a northeasterly di- 
rection and came down in Russia after 
about 44 hours in the air. Second place 
also went to a Polish balloon, which 
covered 1,304.76 km. (810 miles). Bel- 
gium placed third and another Polish 
entry was fourth. The two American 
entries, the Buffalo Courier Express 
balloon, and the Navy balloon, placed 
tenth and thirteenth respectively. There 
were sixteen participants from eight 
countries in the contest. 

Another balloon flight into the 
stratosphere in search of data relating 
to cosmic rays was successfully ne- 


gotiated Oct. 23 by Prof. Jean Piccard, 
twin of Auguste, and former mem- 
ber of the faculty at Massachusetts In- 
stitute of Technology. He was ac- 
companied and assisted by his wife, also 
an experienced balloonist. Taking off 
from Cadiz, Ohio, they reached an alti- 
tude of about 10 miles in the course of 
the eight hour flight. In landing, the 
balloon descended too swiftly, struck 
among tall trees, and its 600,000-cu.ft. 
gas bag was badly torn. The navigators 
and their instruments were unharmed. 
Soaring in the Blue Ridge 
An eleven-day meet held by the Soar- 
ing Society of America at Big Meadows, 
Va., late in September opened up an- 
other promising site to soaring enthusi- 
asts. Though only two of the eleven 
days of the meet produced the north- 
west wind necessary for take-off, 21 
hours of soaring were logged by the 
eighteen pilots participating. In addi- 
tion to the two Bowius-duPont sail- 
planes flown by Lewin B. Barringer 
and Warren Eaton, there were three 
Franklin Utility gliders and one two- 
place Alfaro in use. C licenses were 
awarded to John Novak, of the A.B.C. 
Club, Detroit, and Lloyd Fish and L. 
Marhofer, both members of the Wash- 
ington Glider Club. Mr. Eaton and Mr. 

flight which represented the first at- 
tempt at formation soaring in this coun- 
try. The Virginia site proved itself to 
have distinct possibilities for the more 
experienced pilot. It is less suitable for 


• Du. Huco Eckener, commander of the 
Graf Zeppelin, recently arrived in the 
United States to confer with F. W. von 
Meister, his New York representative, 
officials of the Navy Department, and 
Paul Litchfield, president of the 
Goodyear Zeppelin Corporation at 
Akron, on terminal arrangements here 
for the new Zeppelin LZ 129. Dr. 
Eckener appeared before the Federal 
Aviation Commission to discuss the pos- 
sibilities of a regular' North American- 
German airship passenger service. 

• Assistant Director of Air Commerce 
Rex Martin sailed Oct. 10 for Paris to 
serve with John J. Ide, European repre- 
sentative of the N.A.C.A. as American 
delegate to the International Aeronau- 
tical Exposition to be held in that city 
Nov. 16 to Dec. 2. Mr. Martin planned 
to be on hand at the start of the Mac- 
Robertson Race, later to tour France, 
England, Germany, Italy, and the 
U.S.S.R. to inspect civij aviation de- 
velopments. Scheduled return, — Nov. 25. 

• $2,500 in cash, a standing offer to 
enter the Russian air service, and the 
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novices because of the numerous small 
hills in the vicinity. 

Industry reports 

Best financial returns since 1929 
were shown by the 1934 report of the 
National Air Races. The report lists a 
net profit of $12,157, with the indica- 
tion that the sum may be increased 
when certain bills are collected. Grand- 
stand and field expenses were $65,855 ; 
publicity $12,255 ; operating personnel 
$24,999; general and administrative ex- 
penses $45,000. Total receipts were 
$241,000. Fully 80 per cent of the in- 
come was from ticket sales. 

From the Hamilton Standard Pro- 
peller Company comes the announce- 
ment that its 1,000th controllable pitch 
propeller has been produced and is 
scheduled for delivery to the Navy. 

1933, these propellers are widely used 
on the transport planes of most of the 
important commercial airlines through- 
out the world, and are finding increased 
usage on military aircraft. 

The Hall-Aluminum Aircraft Com- 
pany, designers and manufacturers spe- 

from their Buffalo plant to the Keystone 
factory at Bristol, Pa., recently pur- 
chased by Fleetwings, Inc. 

PWA has allotted $250,000 to the 
Coast Guard Air Station at Charleston, 
S. C., for construction and equipment. 
The money will be spent for building a 
hangar, ramp, barracks, and for pur- 
chase of radio and other equipment. 


Order of Lenin which carries with it a 
pension of 30 gold roubles a month, free 
transportation on Russian railroads, and 
membership in the Snotye, the new aris- 
tocracy of labor and merit, was the 
Soviet’s recognition of the part played 
by Clyde Armitstead and William 
Lavery in the rescue of 102 survivors 
of the Chelyuskin last April. Messrs. 
Armitstead and Lavery returned on Oct 
17, via the S.S. Bremen. 

• The National Council of Air Corps 
Associations, at the concluding session 
of the annual convention at Fort Hayes, 
elected Maj. William F. Centner, 
Columbus, president; Maj. M. G. 
Harbula, Chicago, vice-president ; 
Capt. Alfred D. Hillman, Kansas 
City, judge advocate; Lieut. William 
E. Shuttles, Dallas, treasurer; and 
Capt. William H. Beatty, Birming- 
ham, secretary. Convention city for 
1935 is to be Louisville, Ky. 

• Recently returned from Europe, Maj. 
E. E. Aldrin, head of the Aviation De- 
partment of the Standard Oil Company 
of New Jersey, has visited Germany, 


Aviation People 



3 72 


AVIATION 
November, 1934 


France, Italy, England, Holland. 
Switzerland, and the Scandinavian 
countries since his departure in August 
(Aviation, Sept. 1934). In addition to 
taking an active part abroad in his com- 
pany’s plans for servicing contestants in 
the MacRobertson Trophy Race, Major 
Aldrin represented the Aeronautical 
Chamber of Commerce of America at 
the sessions of the International Air 
Transport Association at the Hague. 

• United Air Lines has transferred 
J. A. Rose, traffic representative at 
Sacramento, Cal., to Oakland, Cal. Al 
Everett assumes the managership of 
operations at Sacramento. 

• Camille Steix, connected with 
Northwest Airlines, Inc., since 1926 as 
combined public relations officer, traffic 
director, and secretary, has been named 
a director of that company. Miss Stein 
has the distinction of being one of the 
few women to serve as director of a 
commercial airline. 

•To Maj. Charles E. Cox, Jr., In- 
dianapolis municipal airport superin- 
tendent, goes next year’s air safety 
trophy of the Lincoln National Life In- 
surance Company. Decision was reached 
at the conclusion of the six-day, 1, 500- 
mile Indiana air tour made by 46 planes. 
Edward New and Dr. Donald Mussel- 
man received honorable mention in the 



safety contest. Homecoming air voy- 
agers were publicly welcomed, Jimmie 
Mattern being among the speakers. 

• The Lockheed Aircraft Corporation 
has announced the appointment of 
Richard von Hake, chief engineer un- 
der the previous mauaeciiienl. as fac- 
tory supenmendent to succeed Otto 
Santoff, now in charge of customer- 
service. E. Morton Bach, former head 
of the company which built Bach tri- 
motor airliners, is now in charge of the 
Electra final assembly. 

• Citing that they “did attempt, under 
most adverse and hazardous conditions, 
to successfully land the disabled aircraft 
in order to preserve the scientific records 
that had been obtained,” the War De- 
partment presented the Distinguished 


Flying Cross to Maj. William E. 
Krpner and Capt. Albert W. Stevens 
of the Air Corps, for their stratosphere 
flight from Rapid City, S. D., on July 28. 

• Co-incident with its absorption of the 
entire operations of Transcontinental & 
Western Air, Inc., TWA, Inc., an- 
nounces the election of HENRY B. 
duPoxt as Chairman of its board of 
directors. J. Frye, J. W. Brennan, and 
I’. E. Richter. Jr., serve as vice-presi- 
dents, F. G. Wilson as vice-president 
and treasurer, and W. J. Barry as sec- 
retary. Chairman duPont, long active 
in the company's affairs, is owner of the 
country’s most completely equipped 
private airport, located at Wilmington, 
Del. 

• To the many laurels of Wiley Post 
has been added one of aviation’s most 
distinguished awards, the 1934 gold 
medal of the Federation Aeronautique 
Internationale. The honor, in recogni- 
tion of his 1933 flight, was conferred on 
the round-the-world flyer on the opening 
day (Oct. 9) of the Federation’s 34th 
annual conference in Washington. 

•A $1,000 scholarship has been pre- 
sented to New York University by 
Mrs. Annie E. Voucht of Forest Hills, 
X. Y., as a memorial to her son, Chance 
Voucht. Income of the gift, to be 
known as the Chance Vought Airplane 
Design Prize,. will be used to establish 
a prize in the Daniel Guggenheim School 
of Aeronautics, to be awarded annually 
to the senior or graduate student in 
aeronautical engineering who produces 
the best design for an airplane of given 
specifications. 

• To make a personal study of methods 
of metal aircraft construction abroad. 
G. M. Bellaxca, president of Bellanca 
Aircraft Corporation, sailed on Oct. 13 
for a six weeks’ visit to Italy, France, 

• NRA administration at Washington 
has notified Homer L. Bredouw. presi- 
dent of the Bredouw-Hilliard Aeromo- 
tive Corporation at Kansas City, of his 
appointment as a member of the national 
code authority for Missouri, Kansas, 
Colorado, Nebraska and the western sec- 
tion of Iowa. An organization meeting 
was scheduled to be held in Washington 
Oct. 8 and 9. 

• Transfers in the Air Navigation Divi- 
sion of the Bureau of Air Commerce 
take Radio Operator C. F. Turner from 
Terre Haute to Fort Worth : Radio Op- 
erator C. F. Stein hoff from Omaha to 
Cleveland; Mechanician A. W. Soeth 
from Rock Island to Alexandria ; Junior 
Operator Hammer from Des Moines to 
Omaha; Ay-wavs Keeper Garsombkk 
from Lone Rock to Des Moines; Assist- 
ant Keeper Thurber from Columbia to 
Lone Rock ; and Junior Operator Price 
from Evansville to Kansas City. 



• The fourth annual convention of the 
National Association of State Aviation 
Officials (Sept. 27-29) was cozened at 
Cheyenne by President Fred L. Smith, 
State Director of Aeronautics in Ohio. 
Mr. Smith, recently promoted to the 
rank of Major in the Ohio National 
Guard, has succeeded Maj. E. J. Zistei 
as commanding officer of the 37th Divi- 
sion aviation. 


Capt. W. Irving Chambers, 78, 
U. S. Navy, retired, one of the 
first proponents of naval aviation, 
died Sept. 23. As early as 1910, 
Captain Chambers recommended 
the development of a naval air 
force and through his efforts the 
first flight of an airplane from the 
deck of a battleship, vital first step 
toward the modern aircraft carrier, 
was carried out. Detailed to the 
Bureau of Navigation in 1911, 
Captain Chambers made important 
contributions toward the develop- 
ment of the catapult, the establish- 
ment of the Pensacola training 
station and the organization of the 

James Earl Granger, veteran 
pilot and flying school operator at 


Clover Field, Santa Monica, was 
killed there last month while at- 
tempting a take-off in a new Keith 
Ryder racer, an entry in the Mac- 
Robertson Race. He is survived 
by a wife and three sons, all of 
them flyers. 

Gustave Lemoixe. 32. noted French 
aviator, was killed near Amiens Oct. 
1 when his parachute failed to open 
as he leaped from a disabled plane. 
I-emoine was holder of the world 
speed record for land planes over 
1000 km. (620 miles) with pavload 
of 1.000 kg. (2.204.6 lb.), established 
March 8, 1933. At one time he also 
held the world altitude record. As a 
transport pilot. I-emoine bad more 
than 3.800 hours to his credit. For 
the past 41 years he had served as 
test pilot for the firm of Potez. 
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Fining Survives and Schools 


• Sponsored by the Washington Wom- 
en’s Pilots Association, an all-women’s 
air meet was held at College Park, 
Md., Airport Oct. 13-14. The races 
were preceded by a meeting of the 
Middle Eastern Section of the Ninety- 
Xiners, presided over by President 
Margaret Cooper and Dorothy Leh, 
governor of the district. Genevieve 
Savage of Washington was elected as 
Miss Leh’s successor. It was voted 
that all women pilots not yet having 
private licenses may become junior 
members of the Ninety-Niners with all 
privileges except that of voting. 

• A crowd of 15,000 turned out on 
Sunday for the aerial events, a feature 
of which was an exhibition by four 
members of the Women’s Air Reserve 
of Los Angeles, including Col. Florence- 
I -owe Barnes, Capt. Bobby Trout. Capt. 
Nancy Drake, and Lt. Viola Neill. 
They brought their Stearmans in for 
perfect landings after a transconti- 
nental flight in formation, the first time- 
women aviators had attempted a forma- 
tion cross-country flight. The 25-mile 
handicap race was won by Helen Mc- 
Closkey of Pittsburgh in a Monocoupe. 
Edna Gardner of Washington and 
Genevieve Savage placed second and 
third. The next event, a spot-landing 
contest, was won by Miss Savage. 
Bomb-dropping honors went to Melba 
Beard of Pasadena, who also won tile 
aerobatics exhibition. Helen Frigo won 
the parachute-jumping contest. 

• The two hangars owned by North- 
land Aviation Company- operating the 
Northland Aviation School at Wold- 
Chamberlain Airport, Minneapolis, have 
lieen leased for five years by Hanford Air- 
lines, which will move headquarters from 
Sioux City. Alterations are being made 
to provide for a fully-equipped engine- 
overhaul and maintenance department, 
radio shop, and propeller and instru- 
ment -shops, to be operated on a 24-hour 
shift. The school will be continued in 
a section of one of the hangars and its 
offices will he moved to the airport ad- 
ministration building. Students will 
receive part of their training in the 
Hanford shops. 

• Recently elected members of the ad- 
visory board of the Independent Avia- 
tion Operators of the United States met 
in Washington Oct 9 to formulate a 
definite constructive program for 1935. 

With Bernarr Macfadden as chair- 
man, the board includes : Col. Theodore 
Swann of Alabama. Col. W. Jefferson 
Davis of California, Maj. C. C. Moseley 
of California, C. S, Jones of New 
Jersey, Col. L. P. Bonfoey of Illinois. 
Dr. John D. Brock of Missouri. Fred 


D, Fagg, Jr. of Illinois, Robert Renfro 
of New York, Henry King of Cali- 
fornia. John Wentworth of Illinois. 
Hon. William McCraw of Texas. Col. 
W. E. Easterwood of Texas. 

® Kenneth Unger, who has been oper- 
ating at Hadley Field, New Brunswick, 
N. J., for the past five years, recently 
expanded his activities by taking over 
the flying school, hangar and repair base 
at Westfield, N. J., formerly operated by 
the Fonda Aviation Corporation. His 
manager is. Carl Rasmussen, ex-naval 
pilot. An Acronca and a new Standard 
Trainer are utilized for instruction. 

• V new -cli-“>! t'm- eliding and soar- 
ing pilots at Elmira, N, V’.. Airport 
has been opened by Warren E. Eaton. 
Two Franklin utility gliders will be 
used for both the primary and advanced 
work. Weather permitting, flight in- 
struction will be given daily. Earl R. 
Southee is chief instructor and business 
manager of the new school, to be oper- 
ated as the Glider Section of the Central 
New York Airways, of which Mr. Eaton 
is president. 

• A tui.il --I 30.7NII.15,- mile-. ,in in- 
period last year, was flown by miscel- 
laneous operators in the first six months 
of 1934, according to a recent report 


373 


from the Bureau of Air Commerce. 
Passengers carried totaled 571.693, an 
increase of 31.5 per cent. (The sched- 
uled airlines flew 21,517,658 miles 
and carried 241,772 passengers in the 
same period.) Miscellaneous opera- 
tions cover all flying except scheduled 
transportation, and include commercial 
services, pleasure flying, instruction of 
students, and experimental flights. 

• A course for licensed pilots in radio 
training is being conducted without 
charge by Stinson Sales & Service at 
Roosevelt Field, L. I. Instruction in 
code and in other subjects necessary 
for a radio operator’s license will be 
given tn-ice weekly. Harwood Parks 
is the instructor. 

• The operation of Butler Airport at 
Pittsburgh has been taken over from 
Pittsburgh Aviation Industries by the 
Barr Peat Airports Company. Presi- 
dent of the new management is D. Barr 
Peat, w-ho was instrumental in opening 
and developing Bettis Field in 1925. 
lie will devote his time to the promo- 
tion of private flying. 

• The University of Minnesota Flying 
Club has received the 1934 award of 
the Grover Loening Trophy and $150 
in prize money for having more flying 
hours than any other collegiate club in 
the country. Plans are now being de- 
veloped at the University for organiz- 
ing a National Collegiate Flying Club 
with about 40 chapters. 
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SIDE SLIPS 

By Robert R. Osborn 


W E SEE by the papers that one of 
the competitors in the England- 
Australia Derby was expected to land 
at an intermediate point "where fresh 
fuel will be waiting for him." Has 
aviation now reached the point where 
we are going to have to have “fresh” 
fuel in order to "eliminate the harsh 
irritants” from our motors? Heaven 

“look for the date on the can” in order 
to prevent aeronautical halitosis, pink 
tooth brush, or B.O. 

When riding the airlines, that very 
uncomfortable and fidgety person you 
may notice as one of the passengers is 
very probably one of the line’s pilots 
dead-heading it back to his home port. 
While the rest of the passengers are "un- 
laxing” or trying to get the attention of 
the hostess, this nervous passenger 
frowningly disapproves of each take-off, 
and grabs the sides of his seat for every 
landing. Even on the new night sleepers, 
he cannot rest in comfort, — a pilot friend 
of ours told us that on a recent trip on 
one of the new Pullmans of the air he 



couldn't sleep a wink all night because 
the pilot in charge didn’t properly syn- 
chronize his engines. The rest of the 
passengers, of course, had a good 
night’s sleep. 

Speaking of the new sleepers re- 
minds us of some advice we have been 
intending to pass along to the air- 
line-riding public. On one trip of the 
sleepers recently, just before a landing 
the pilot came to the conclusion that 
he was not going to be able to get his 
landing gear down and was going to 
have to make a whcels-up landing. So 
all passengers were advised to get up 
and put on safety belts, which they did. 
After they were all set, the hitch in the 
retracting mechanism was corrected and 
everybody went back to sleep. So, our 
advice is: if you have a weakness for 
loud and brilliant colors in your night 
dress, or if perchance you are in that 
scandalous group reported to dispense 
with night dress, you had better have a 
plain and dignified pair of pajamas 


available under your pillow, — the land- 
ing gear might not work. 

According to an article in the 
New York Times, a new type of pas- 
senger transport airplane is equipped 
with “flaws which permit the reduction 
of wing area.” Bob Fogg comments 
that he has heard of this method of re- 
ducing wing area before, but the trouble 
in the past has been that it works only 


The custom of airplane manu- 

to their own peculiar tastes, has been 
with us ever since the Wright brothers 
found it necessary to distinguish be- 
tween their first airplane and the Model 
"" •••”•• ■ will probably re- 

lirplane production 
reaches the quantity now present in the 
automobile business, and the yearly 
changes in fashion and body styles be- 
come too numerous to name or number. 
Then, as with the automobile today, the 
purchaser will select his airplane merely 
on the pattern of the interior upholstery, 
the number of cigarette lighters and ash 
receivers, and the size of the rear lug- 
gage trunk, and not because it has a 
euphonious name. We do hope, how- 
ever, that American airlines do not 
adopt the British practice of separately 
naming each airplane used on the line 
even if they are all of the same type, — 
one need only consider the average run 
of names used on American Pullman 
cars to realize the depths of degenera- 
tion possible. For instance, a friend of 
ours reports that he rode a train re- 
cently whereon “Kate O’Grady” was 
followed for 200 miles by “Baron 
Richelieu." 


It seems to be a rather question- 
able practice of the airlines to be 
promoting the development of “luxury” 
air transport ships in the middle of a 
depression like the present one. As 
another example of the emphasis being 
placed on luxury we have a recent speci- 
fication put out by a prominent line 
for a new transport which states “High 
Life devices to be provided.” 


The October issue of The Archi- 
tectural Forum has several articles 
pertaining to aviation, one of which 
describes the new city airport for 
New Orleans. Note that the "luxury” 
angle of the aviation business is again 
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stressed: “The passenger accommoda- 

with mezzanine gallery used as a 
lounge; lunch room, dining room for 
more leisurely meals, ticket booths, first 
aid station and toilets. All are very 
elaborately decorated and furnished. At 
first sight it almost seems as if the 
luxury note had been overdone, but a 
second thought realizes that while one 
can put up with a bare pier when board- 
ing a luxurious liner the bareness is 
tolerable only in view of the comfort 
to come. The best airplanes to date 
cannot be said to furnish so great a 


e of c 


nfort a 


proper that 
should make up for this lack as much 
as possible." 

We had always thought that the rea- 
son the steamship companies had big 
bare piers for terminals was so that 
the customs inspectors would have room 
in which to spread around the contents 
of our trunks and bags. 


We are very much disturbed by 
the descriptions of Mr. Wiley Post’s 
new flying suit, suitable for the 40,000 
ft. altitudes at which he now ex- 
pects to operate his “Winnie Mae.” 
His suit is composed of rubber sheeting 
with a dural helmet and dural fittings, 
the wearer apparently putting it to- 
gether with pipe threads instead of 
buttons. This sporty ensemble most 
closely resembles something Dr. William 
Beebe might use in his search for new 
deep-sea fish, and it enables Mr. Post 
to supercharge himself as well as his 
engine. The disturbing feature of this 
latest style for the well dressed pilot, is 
that we have just been able to convince 
the fledgling aviator that he can fly just 
as well in an ordinary business suit as 
in leather coat, whipcord breeches and 
riding boots. Now that an aviator of 
such proven ability as Mr. Post gives 
his approval to such an outfit, undoubt- 



Even at that, we’ll have to admit 
that the new type of high altitude fly- 
ing suit is far better looking than we 
had expected it to be. From first de- 
scriptions published some time ago we 
had expected Mr. Post to appear in an 
outfit somewhat like that of The Tin 
Woodman in the “Wizard of Oz” books, 
with some sort of an exhaust-driven 
supercharger mounted between the pi- 
lot’s shoulder blades. 
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FLYING EQUIPMENT 


Contract Winner 

W HEN the Bureau of Air Commerce 
sent out a call last spring for 
bids on 25 airplanes for the use of its 
inspectors and officials, the accompany- 
ing specifications provoked more dis- 
cussion among American aeronautical 
engineers than anything of the sort since 
the publication of the rules for the Gug- 
genheim Safe Aircraft Competition, half 
a dozen years ago. On Aug. 27 bids, 
which had been received from fourteen 
companies, were opened in Washington. 
On Oct. 18 the bureau announced that a 
contract had been awarded for 15 of the 
25 to the Hammond Aircraft Company 
of Ypsilanti, Mich. To say that interest 
among designers and manufacturers has 
remained at a high pitch, would be put- 
ting it mildly. Nor is it likely to slacken 
now that preliminary details of the win- 
ning design are available, for the Model 
Y Hammond will be a definite departure 
from the orthodox along the path opened 
by the Stout Skycar and the Weick W-l. 
A low-wing, three-wheeled, cabin mono- 
plane pusher, there are no important 
features of its design which are com- 
plicated or not previously tried in other 
designs. But an effort to refine the per- 
formance, construction, and production 
possibilities of such a ship is as interest- 
ing and worthwhile a program of design 
research as the bureau could have 
selected. 

The layout is extremely simple. The 
fuselage, or car as it might better be 
called, has a well rounded nose and full 
curvature of contour carried back 
around the engine. It is of all metal 
construction and will seat two side by 
side. From near its top, two struts on 
each side run downward and outward to 
brace the wings and take the loads from 
the two rear landing gear wheel legs. 
From beneath its nose a third leg pro- 
jects downward to support the fully 
castoring front wheel. The tail surfaces 


ing back from the wing structure. 

Provision is made in dimension and 
weight schedules for 40 lb. of baggage 
and a parachute for each occupant. Ex- 
level due to the engine position and a 
smooth airflow around the nose, and a 
door close enough to the ground to be 
really convenient guarantee an excep- 
tionally attractive cabin accommoda- 

Power is furnished by a Menasco 
four-cylinder in-line inverted engine, 
which will be equipped with starter, 
generator and liquid storage battery. 
Special attention has been given 
throughout the ship to oil and grease 
fittings, replacable bushings, inspection 
openings, and the general reduction of 

From the three wheel feature and the 
general arrangement and proportion of 
the wing and control surfaces a number 
of operating advantages are looked for. 
In taking off the control stick can be 
pushed completely forward allowing the 
ship to gather speed. Then if the pilot 
should see that he cannot clear some 
obstacle he can apply full brakes and 
make a short stop without nosing over. 
It will, moreover, be impossible to stall 
the plane on take-off even with the stick 
full back. 

In landing, the gliding angle can be 
made very steep if it is desired to land 
in a small space. The ship can be landed 
also by merely pulling the stick full 
back. For this latter case the forward 
and vertical speeds are designed to be 
very low and the landing gear is pro- 
vided with ample shock absorbing 
capacity. Stall has also been carefully 
guarded against for this type of landing. 
In general, landings will be possible at 
any speed up to that of ordinary cruising 
Once on the ground the plane should be 

judged cross-wind landings, ground 


looping, and the effect of strong gusts. 

Last July Aviation published in full 
the elaborate specifications which have 
controlled the design of the Model Y. 
For completion of its contract the Ham- 
mond Company must demonstrate 
within four months that its plane has a 
speed range of 35 to 110 m.p.li., can take 
off and clear a 35-ft. obstacle from a 
standing start 800 ft. distant, and land 
Within 400 ft. over an obstacle of the 
same height. In addition it must possess 
a dozen or so exceptional safety fea- 
tures of control and maneuver, carry full 
instrument equipment and fuel for 300 
miles and be a paragon of detail design 
from air operating and maintenance 
viewpoint. 

Gregor to Begin Production 

O NE of the most hopeful present signs 
of renewed activity in the private 
plane market is the constantly increas- 
ing number of men and manufacturing 
units, for sometime feared lost to the in- 
dustry, who have return to the battle. 
The announcement that Michael Gregor 
has formed the Gregor Aircraft Cor- 
poration, leased shop space at Roosevelt 
Field, and is starting production on five 
planes is especially encouraging. The 
place for the designer of the Bird, for 
the stress analyst of the Seversky 
amphibion, for an aeronautical engineer 
of 23 years experience is in the front 
rank of the industry not outside its 
borders. 

The plane the new shop will produce 
has been designed specifically for the 
lowest practical price range consistent 
with sturdiness and adequate perform- 
ance. In many ways it is a scaling down 

two-place open biplane, powered with 
the 90 hp. Cirrus or Wright Gipsy, it 

plicity. 

The fuselage is of welded mild steel 
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through the usual cables. The stabilizer 
is adjustable. 

Weighing but 900 lb. empty, 1,530 lb. 
fully loaded, the plane possesses excep- 
tional reserve power. It climbs with full 
load 1.000 ft. in the first minute, has a 
top speed of 110 m.p.h.. maneuvers 
neatly, yet retains a conservative landing 
speed and control near the stall. 

Bellanca Swoop 

T O AMERICANS one of the big- 
gest disappointments of the Mac- 
Robertson Race was the forced with- 
drawal before the start of Col. 
Fitzmauricc's Bellanca monoplane. 
Regardless of the pros and cons of the 
ruling which caused the withdrawal, the 
absence of one of the most formidable 
American designs was a definite and 
irreparable loss to the contest's value. 
Designed from the outset for the 


tubing with a turtle deck extending the 
pilot’s headrest-fairing all the way back 
to a built-in fin. It has an internal width 
of 24 in. The seats have been set as 
close to the floor as possible, reducing 
depth and providing an opportunity for 
the installation of a coupe cockpit en- 
closure if desired. 

Each half of the landing gear consists 
of a single oil and spring shock leg at- 
tached to the upper longeron, and a V 
hinging at the center line of the bottom 
of the fuselage. Brakes are fitted on 
each wheel which mount 24x4 or 6.5x10 
tires. The tail skid is of the simple leaf 
spring type. 

The wing panels are of reetangular- 
spar-Warren-truss-rib construction, with 
the front spars placed exceptionally close 
to the leading edges. A modified Eiffel 
385 wing section has been used to retain 
the spin delaying characteristic of the 
Bird but to decrease its floats landing 
tendencies. Interplane struts are of re- 
inforced plywood construction and con- 
sist of a single I member. Streamlined 


flying and landing wires are in a single 
plane with the front lower and rear 
upper spars. The center section, sup- 
ported on orthodox steel struts, contains 
the main fuel tank of 28 gal. A smaller 
reserve tank holding 12 gal. and fitted 
with a simple float type gage is mounted 
in the cowling between the engine and 
front cockpit. 

The ailerons and elevators are con- 
nected to the dual control sticks through 
tubes and crank mechanisms, ailerons 
being located in the upper wing only. 
The rudder is connected to the foot pedals 
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MacRobertson race, the Bellanca Model 
28-70 has on test reached a top speed 
of 257 m.p.h., and has taken off with 
a gross weight of 8,350 lb., carrying fuel 
for a non-stop flight of 3.365 miles at 
a cruising speed of 233 m.p.h. Its 
14-cylinder, twin-row Wasp junior 
engine develops 700 hp. at 8,900 ft. and 
swings a two bladed Hamilton-Standard 
controllable pitch propeller of 10 ft. 6 
in. diameter. 

In their basic layout, the Bellanca 
designers set themselves the task of 
retaining the advantages of a thin wing 
externally braced monoplane and a re- 
tractable landing gear. Their solution 
takes the form of a wing braced by tie 
rods to the top longerons and to two 
steel supporting struts extending be- 
low the fuselage, the spacing of the 
lower bracing being such as to allow 
clearance for the landing gear wheels 
as they are retracted into the wing root. 
The wing is tapered in plan form and 
tapered in thickness near the tips. 

The fuselage is of chrome-molybdenum 
steel tubing with spruce fairing to give 
it a fully developed streamlined form. 
The cover of the two cockpits, extend- 
ing from the windshield to the fin, is 
quickly detachable in flight from either 
cockpit. Tu'o cylindrical tanks, of 3(10 
gal. each, occupy the entire cross-sec- 
tional area of the fuselage, being de- 
signed with special channels through 
which the longerons are passed. The 
engine is equipped with a full NACA 
cowling and all fillets between the 
fuselage and other parts of the plane 
have received the utmost of careful de- 
sign to minimize drag. 

The landing gear when retracted 
withdraws completely within cavities in 
the wing which are covered with flaps 
when the gear is in the up position. It 
is retracted by means of a positive 
drum and cable mechanism and uses 
an oleo shock absorber unit. Brakes 
are of standard Bendix design, and are 
actuated by a hydraulic system. The 
wheels mount 32x6 tires. The tail wheel 
is recessed into the fuselage structure. 






lull balloon wheel with a streamlined 
cuff. Its fixity substantially increases 
the directional control and stability dttr- 


is not adjustable, longitudinal trim 
being secured by tab controls on the 
elevators. The fabric covered steel tube 
elevators are dynamically balanced. The 
rudder is also of chrome-molybdenum 
framework with fabric covering and is 
fitted with trimming tabs. The fin is 
of wood construction with a plywood 
cover. Controls throughout the ship 





e fully equipped with ball bearings. 
Not the least interesting news to come 
it of the Bellanca factory in recent 
onths is the announcement that the 
design of Model 28-70 is being modified 
to fit it for practical transport use. 

Et-lipse Propeller Huh 

T O THEIR long line of power plant 
accessories, the Eclipse Aviation 
Corporation of East Orange, N. J„ has 
recentlv added a fully automatic vari- 
able pitch propeller hub. The design of 
the mechanism is extremely simple. 
The hub and blades are allowed to slide 
axially forward against a set of springs 
in response to the thrust reaction. A 
linkage, connected to an anchored back 
plate, exerts a torque on the blade root, 
causing the blade to rotate, a move- 
ment forward decreasing the pitch 
angle. The flattest pitch is thus made 
available under the conditions of maxi- 
mum thrust which occur at take- 
off. As the plane climbs and acceler- 
ates to top speed in level flight, the 
blade angle gradually increases to the 
normal fixed-hub setting. Then as the 
throttle is pulled back to cruising posi- 
tion, the further reduction in the thrust 
permits the hub mechanism to set the 
blades at a still greater pitch in order 
to decrease specific fuel consumption. 

The hub and blades are installed on 
the plane in the same manner as any 
fixed pitch propeller, standard cones and 
locking nuts being utilized to fasten it 
on the splined engine shaft. Since the 
unit is entirely automatic there are no 
external controls to be connected. 

Fully automatic regulation of pro- 
peller pitch should have marked advan- 
tages over pilot control in combat work 
where time and pilot attention is at a 
premium. It should also he attractive 
to private flyers, who desire the im- 
proved performance to be derived from 
pitch controlability, but who hesitate to 
accept the responsibility of constant 
selection. 

The first commercially available 
model of the Eclipse hub is designed 
for horsepowers up to 250 and mounts 
on any SAE standard No. 20 propeller 
shaft. It has been assigned type certifi- 
cate No. 456. 
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Welding Wagon 
"C'ROM Clarence Belinn, superin- 
■T tendent of maintenance of National 
Airways, Inc., based at the Boston 
Municipal Airport, comes a photograph 
of an interesting portable welding out- 
fit which has been found very useful 
around his shop. The equipment con- 
sists of a sight feed carbide generator 
and regular oxygen bottle mounted on a 
dolly which has been made up from air- 
craft steel tubing and a pair of Stinson 
Model T tailwheels. Regulators, torches 
and rubber hose are hung on convenient 
parts of the frame proper. This welding 
outfit is always ready for service at any 
point in the shop or on the field. 

Cowl Jig 

OHO PS doing extensive metal work 
Oon engine cowls may find a useful 
idea in the jig which has been developed 
in the shops of Northwest Airlines at 
St. Paul. The arrangement is extraor- 
dinarily simple and can be made up 
in any carpenter shop from a few pieces 
of flat board, two or three bolts and 
some heavy door hinges. As can be 
seen from an accompanying photograph, 
the jig may be folded up and stored in 
very small space. The flat top table on 
which it is supported is an essential part 
of the outfit. The cowl can be laid in a 
horizontal position on the table top for 
laying out the position of fittings, the 
establishment of center line, etc. 


Engine Test House 

T HE Brownsville Base of Pan Amer- 
ican Airways has just put into op- 
eration a new engine test installation 
which incorporates a number of in- 
teresting details. The hollow-tile, steel- 
framed building is divided into two 
main rooms,— one housing the engine 
stand and the other the controls. In the 
test room the motor mount is located on 
a block of cement, cushioned in 2 in. of 
cork to relieve the building structure of 
vibration. Engine torque is taken on 
rubber washers which again reduces 
transmitted vibration. The stand is de- 
signed to take engines up to 1,000 hp. 

Uniform airflow through the engines 
is attained from a double stack ventilator. 
Air is drawn downward and inward 
through one stack and expelled through 
the other. The outlets are designed so 
that the flow is independent of outside 
wind direction. 

In the control room the throttles, in- 



grouped in front of a soundproofed ob- 
servation window. The oil tank is on 
the left of the operator and gasoline 
storage is located outside the building in 
an underground tank. An electric pump 
brings the fuel to a gravity tank in the 
ceiling of the observation room from 
which it is piped through a measuring 
tank to the carburetor. There is space 


available in the observation room for 
the storage of engines awaiting test and 
for the calibrated test propellers. 


A Group of Lights 

T HERE are almost as many different 
kinds of portable work lights in use 
around airline shops as there are shops 
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makes it stable enough t< 
danger of tipping over. There i 
plug-in receptacles near the base trom 

trie drills, other portable lamps, etc. 
Two short pieces of iron welded to the 
upright make convenient brackets on 
which the extension cords may be 

A unit of the same type but of a 
lighter pattern shown at (B) is in use 
in the overhaul hangar of Eastern Air- 
lines at Atlanta. Here the light reflec- 
tor is attached directly to the telescop- 
ing member of the stand without ad- 
justable brackets by means of a standard 
condulet fitting. Stability is attained by 
a widespread welded steel tube tripod 
base. This unit is designed for plugging 
into portable power distribution boards, 
or wall receptacles. 

i(C) comes 


Cylinder Painting Rig 

T HE Atlanta shop of Eastern Air- 
lines has developed a convenient 
method of repainting engine cylinder 
assemblies during overhaul. After clean- 
ing, the cylinders are placed on a rack 
which forms the top of a wooden table 
mounted on casters. Supports for nine 
cylinders arc provided. The rack full 

painting stand which consists of a small 
turntable on which the cylinders may be 
mounted one by one and sprayed with 
the new finish. After painting, the 
cylinders go back onto the portable rack 
for drying and for return to the assem- 
bly line. 


Emergency Tool Kit 


make minor emergency r . 
from home. Each ship, therefore, is pro- 
vided with a complete repair kit which 
contains not only a full complement of 
tools, but also a certain number of spare 
parts, including one complete engine 
cylinder, a spare fuel pump assembly, 
spare control cables and rubber hose. 
Pieces of aluminum sheet and cans of 
dope and waterproof paint for emer- 
gency patches are included. Looking 
closely at the accompanying photograph 
one can see also the collection of small 
parts, spark plug covers, gaskets, valve 
springs, nuts, bolts, friction tape, etc., 
which are carried in a removable tray 
in the top of the kit Individual com- 
partments are provided for each item. 
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AIRPLANE ACCESSORIES Flap conlrol unil 

Rodney B. Campbell & Company, 

1632-34 East Nadeau St., Los Angeles, Cal. 

H YDRAULIC equipment for operating flaps, retracting 
landing gear, etc., consists of combination hand pump 
and control valve (for cockpit mounting), oil reservoir, 
and actuating cylinder. Complete unit (without piping) 
weighs lli lb. Pump and valve unit alone weighs 71 lb. 
Pump has positive displacement of 0.46 cu.in. for pressures 
up to 3.000 lb. per sq.in. 

Aviation, November. 1934 


AIRPORT EQUIPMENT Portable hoist 

The Baker-Rauling Company, 

Cleveland, Ohio 

T HE new model CYE portable electric crane is adaptable 
to airplane overhaul jobs involving the handling and in- 
stallation of engines, etc. Furnished in several telescoping 
boom lengths to cover radii from 8J to 19 ft. Can be 
furnished also with towing loop for tractor use. Steering 
on all four wheels. All controls concentrated at oper- 
ating end. 

Aviation, November, 1934 


ELECTRICAL EQUIPMENT Battery charger 

General Electric Company, 

Schenectady, N. V. 

T WO new G-E Tungar battery charger units, one with a 
three-battery rack and the other for six batteries, have 
been produced for small shop and intermediate station use. 
Units mounted on welded steel frames, have shelves fitted 
with flexible acid-proof rubber trays. Control switches, 
indicating ammeter, fuses incorporated. Occupy only 2 sq.ft, 
of floor space. 

Aviation, November, 1934 


ELECTRICAL EQUIPMENT Battery separator 

Electric Storage Battery Company, 

Philadelphia, Pa. 

A NEVV separator material — Exide Mipor — is announced 
for aircraft storage batteries. It is a form of vulcanized 
rubber in sheets, permeated with innumerable microscopic 
passages which permit free diffusion of electrolyte but pre- 
vent passage of any solid material from plates. Unaffected 
by battery solution or heat. Mechanically strong to with- 
stand vibration. 

Aviation, November, 1934 


PARTS Oil seal 

National Motor Bearing Company, 

1100 78th Are.. Oakland. Cal. 

T HE Type BB seal has been developed as an oil retainer 
for any rotating shaft application. It excludes extrane- 
ous matter and provides positive imprisonment for oils, 
grease, or other fluids. Used in supercharger section new 
Kinner engine. Available in sizes from A in. to 12J in. 
shaft diameter. Cases in brass, cadmium-plate, or aluminum. 
Catalog on request. 

Aviation, November, 1934 


PARTS Washers 

The Wrought Washer Manufacturing Company, 

Milwaukee, Wis. 

ANNOUNCEMENT has been made that a list of washers 
l\. especially adapted to the aviation industry has been 
added to this company's catalog. Washers conforming to 
both AN-960 and AN-970 specifications available. Can be 
furnished in any of the materials covered by these specifi- 
cations — wrought iron or steel, stainless steel, tinned steel, 
brass, copper and aluminum. 

Aviation, November, 1934 


SHOP EQUIPMENT Valve servicing tool 

Air Transport Equipment, Inc., 

Roosevelt Field, Garden City, N. V. 

A NEW valve stem depressor for servicing Wasp and 
Hornet engines can be used conveniently from the front 
of the engine without necessity of disturbing the cowling. 
Working parts have been hardened to eliminate wear, and 
are designed so that the tool will not slip when in use. Fits 
easily into tool boxes, and is light enough to be carried regu- 
larly in plane. 

Aviation, November, 1934 


SHOP EQUIPMENT Piston ring gage 

Wilkening Manufacturing Company, 

Philadelphia, Pa. 

66 T> l.YG-MIKE" is a device (developed by the Circle 
l l Gauge Company of Los Angeles) for accurate meas- 
uring of O.D. of piston rings. Measures all rings on same 
center line by means of an accurately calibrated wrap-around 
steel tape. Readings appear on dial under powerful magni- 
fying glass. Made in three sizes for rings H to 4 in.; 2 to 
6 in. ; 6 to 94 in. 

Aviation, November, 1934 



AIRPLANE PRODUCTS 


BRAKE WHEELS 

High and Low Pressure 
"Streamline" 

★ 

TAIL WHEELS 

Low Pressure "Streamline" 

* 

AXLES 

For All Wheels 
★ 

BRAKES 

Mechanically and Hydraulically 
Operated 
* 

TAIL WHEEL KNUCKLES 

For "Streamline" Wheels 
Steerable and Swivelable 
with Shimmy Dampener 
★ 

PNEUDRAULIC SHOCK STRUTS 

Designed and Tested to Meet 
Individual Requirements 
★ 

PILOT SEATS 

Standard Army and Navy Type 


BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION • SOUTH BEND. INDIANA 
(Subsidiary of Btndix Aviation Corporation) 
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your engine will 
always roar a 
welcome to any 
wind — when she 
flies with Texaco! 


TEXACO W 


TEXACO AIRPLANE OIL * TEXACO AVIATION GASOLINE * TEXACO MARFA K 
TEXACO ASPHALT PRODUCTS (for runways, hangar floors, aprons and dust laying) 
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AIRWHEELS? 


Sure! 


More and more of the new transport 
planes are using this safety equipment 
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ANNOUNCES A 
IMPROVEMENT IN STORAGE 


STARTLING 

BATTERIES 


. . . Exide Mipor Separators 

Aircraft operators know that there is no 
longer-lasting battery than an Exide — that Exides 
have always been economical because they hold 
maintenance costs at a minimum — that Exide 
dependability is outstanding. 

Now, adding enormously to the value of 
Exide Batteries, is a separator of radically new 
material that lengthens battery life, increases 
dependability and greatly reduces maintenance 
requirements. 

The new separators are made of Exide Mipor, 
a form of vulcanized rubber in sheets. This 


material is permeated by microscopic pores so 
numerous as to permit free diffusion of the elec- 
trolyte, and so minute in size as to form a posi- 
tive barrier to the smallest particles of active 
material. It is unaffected by the electrolyte and 
immune to the heat encountered in a battery. It 
is flexible, resilient, rugged — in fact Exide Mipor 
is the permanent storage battery plate insulator. 

These separators have been exhaustively tested 
for years, both in the laboratory and in service. 
Cut your maintenance costs with Exides — a 
good battery made still better. 



Exibe 

AIRCRAFT 

BATTERIES 

WITH EXIDE MIPOR SEPARATORS 




AVIATION 





Boeing students now have 

LANDING BEAM 


instruction 





GENERAL AIR LINES 

(Western Air Division ) 


This Line, successor to Western Air Express, 
is the pioneer mail and passenger airline in 
the West. It has flown more than 110,000 
passengers over 15,000,000 miles without 
a single fatality or a serious injury. Its route 
is from San Diego to Los Angeles through 
Las Vegas (Hoover Dam) to Salt Lake City. 



talking to ground station through microphone ' 

The B. G. Corpor ation 

Contractors to the United States Army and Navy and Aircraft Engine Builders 

136 WEST 52nd STREET, NEW YORK Cable Address: Golsleco, New York 



GOES TRAVELING 
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PIONEER ROTATABLE AIR SPEED INDICATOR and 
ELECTRICALLY HEATED PITOT STATIC TUBE 



ROTATABLE AIR SPEED INDICATOR Jype 735 
is an essential instrument, carefully designed to be 
quickly and easily read in conjunction with other 
instruments of the flight group. It i$ usually placed 
immediately to the left of the Turn Indicator. .. the 
Climb Indicator being placed on the opposite side. 

The mechanism may be rotated so that when a pre- 
determined air speed has been attained, the pointer 
assumes a horizontal position on the right hand side 
of the diaL.The Rotatable Airspeed Indicator employs 
the same high grade mechanism used in all standard 
Pioneer instruments. Available ranges, 200 to 300 mph. 



ELECTRICALLY HEATED PITOT STATIC TUBE, Jype 357D... 
positively prevents ice formation at low temperatures, thus insuring operation of the Air Speed 
Indicator at all times... It is an established fact that within a certain low temperature range, ice will 
rapidly form on various parts of an airplane. The Pitot Static Tube, because of its small dimen- 
sions, may be rendered completely ineffective often before the airplane itself has been seriously 
affected by the ice load. Concurrently with this ice forming condition, low or zero visibility is 
usually encountered, making it necessary for the Pilot to depend entirely upon his instruments. 
The perfection of the Heated Pitot Static Tube makes possible reliable airspeed indication, regard- 
less of temperature. To provide for various methods of mounting, Pitot Static Tubes, type 3 57D are 
offered in three models. All three models have the same Pitot Static section as illustrated above. 

PIONEER INSTRUMENTS 

PIONEER INSTRUMENT COMPANY INCORPORATED 


AVIATION 
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STRAIGHT FACTS FOR 
STRAIGHT THINKING 


By 


NEWTON D. BAKER, CHAIRMAN 
NATIONAL CITIZENS COMMITTEE 


1. It is true that billions are being spent by 
the Government in order that people may 
not die of cold and hunger. 

2. But these billions, divided among the 
families in need, average for each family 
only about $24 a month. 

3. And 70% of the free hospital services in 
the United States for the needy sick are 
provided by voluntarily supported hospi- 
tals. The sick among the unemployed 
number 48% more than among the 

4. Likewise public health nurses, also sup- 
ported by your voluntary gifts, report that 
66% of all their visits in 1933 were in 
homes unable to pay for the service 
rendered. 

5. 30% more children have had to be re- 
moved from their own homes and cared 
for by voluntarily supported children’s 
agencies. 


6. Two-thirds of all the arrests for crime 
involve persons between the ages of 15 
and 24 years. Millions of boys and girls 
living under conditions destructive to 
character need the character-building 
services of your recreation agencies. 

7. A man may die of despair, as well as of 
hunger, for suicides, numbering 15,368 
in 1928, grew to 20,927 in 1932. This 
shows that more and more people are 
ceasing to value the only kind of life 
they are able to attain. 

8. America cannot be rebuilt by relief 
measures alone. 

9. Your local community chest needs your 
support during this year of rebuilding 
human hope and morale. It supports 
hospitals, clinics, child-care organiza- 
tions, character-building agencies and 
many other social services. 

10. When you give in your city, you 
strengthen the forces of civilization in 
the neighborhood in which you live. 


1934 MOBILIZATION FOR HUMAN NEEDS 
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The day of the seaplane dawns on Manhattan. 
Air traffic lands in the heart of the city. This mod- 
ern skyport and the fine capabilities of EdoFloats 
bring a long-sought convenience to airline op- 
erators and private owners. It points out new 
and profitable opportunities to the enterprising. 

Measure this new range of service with the 
fact that America's largest cities border the 
waterways. Now, it is start to destination via the 
seaplane over water-safe airways— arrowing air- 
shuttles from suburban or outlying airports near 
water, to dry-shod landing in city center. Com- 
muting service, sight-seeing flights, scheduled 
operations of every kind can be all air without 
tribute to land-traffic restrictions. 

To airlines, particularly, this is a boon. Large 
transport ships, sound but out-dated by faster 
equipment, may be transformed with EDO All- 
Metal Floats to active, profitable links in short- 
haul passenger flights. Their lower cruising 



speed is once more at par through passenger 
convenience and city-center landings. 

EDO Floats, quickly interchangeable with land 
gear, are available in standard sizes for practi- 
cally every make of airplane. They are efficient, 
long-lived, ideally maneuverable in sky and 
water. Full information and special considera- 
tion of individual projects and problems are yours 
for the asking. Address: EDO Aircraft Corp., 
600 Second St., College Point, Long Island, N.Y. 


* E DO * 
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Do you know that . . . 

each month our subscription depart- 
ment receives more than 150 requests 
for “back” issues of AVIATION? 

❖ ❖ ❖ 

If we printed extra copies of our 
monthly issues, we would be glad to 
comply with these requests, but un- 
fortunately we have no way of knowing 
in advance just how many of our news- 
stand readers will “miss” an issue. 

❖ * 

But We Do Know — that each of 
these requests indicates a reader has 
“missed” just the issue he could make 
valued use of. 

Insure your receiving 
AVIATION regularly by filling in the 
coupon below, today. . . . 


AVIATION Here is my check for $3.00. Send me Aviation for one 

330 W. 42d St., New York Gty year. 

Name 

Address 

City and State 

Nature of Activity 
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SERVING THE NATION 



with 

DOUGLAS 

I. n.viiri/ 
Airliners 


ordinated by the General Motors Corporation to insure the 
fastest dispatch of passengers, mail and express. 


TWA, INC. 

The Lindbergh Line 

EASTERN AIR LINES 
GENERAL AIR LINES 


Fifty-nine giant airliners in daily service . . . 35,974 miles flown 
daily . . . 122,691 passengers carried last year. 

Air express carried on all schedules. 

Douglas Luxury Airliners, operated by TWA, Eastern Air Lines 
and General Air Lines are now the standard by which all air trans- 
portation is judged. 



Check List of McGraw-Hill Books 
of interest to men in the 
Aviation Industry 




AmiDON 


Edited by men who fly 






IRVIN Safe Comfort 


PARACHUTES for cabin airplanes, without sacrifice of personal com- 
fort or appearance. No harness to wear — except in emergency. No unsightly packs 
l/j / cluttering up the cabin. Everything out-of-sight — yet instantly available if needed. 

IRVING AIR CHUTE CO., Inc. 

,, N. Y. 




Pill 
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RADIOGRAM 



LX41 ML 327 XHX 

MELBOURNE 16 24 1820 

LC HURLEY TOWNSEND NEW YORK (TRY 305 E 45) 

SPARK PLUGS PUT UP A GREAT PER- 
FORMANCE NEVER CHANGED A PLUG 
ROSCOE TURNER 


HURLEY TOWNSEND CORPORATION 

305 East 45th Street, New York, N. Y. 




BLUSH RESISTANT 
DOPES 

AT LAST AVAILABLE! 

• 

Writ* our Aviation Division for details about 
our improved dopes now offered at no Increase 

3. Less sanding required because of smooth flow. 
5. Heavy body. 


BERRY BROTHERS! 


There is Only One 
VELLUMOID 


M 0*2*010 

REPLACEMENT GASKET MATERIAL 


AVIATION 

November, 1934 


27 


Hundreds of dependable facts , now in 
one convenient volume . . . 

Aviation Handbook 


“Covers aviation with the 
same thoroughness and de- 
in other fields of engineering." 

— Western Society of 
Engineers Bulletin 


By EDWARD P. WARNER, Editor of Aviation, formerly 
Assistant Secretary of the Navy for Aeronautics, and 
S. PAUL JOHNSTON, Aeronautical Engineer, Assistant Editor, Aviation 
— 10 big sections covering nomenclature, at 

tttbility and control, materia* — 

— large quantity of useful data ot 
airfoils, parasite resistance of stream line ouutcs attu air- 
craft parts, etc. 

— includes hard-to-get information ; drawings and weight in- 
formation on standard parts, engine installation data, use- 
ful structural data, etc. 

— usable material. Text bo ole material, intermediate mathe- 
matical steps, etc., condensed to smallest possible space 

— Western Flying 


illustrated, $7.50 

See it 10 days on approval. 
Send this coupon 


AVIATION 


facture. Operation 


ir Alroraft^Manu- 


Service Section 


EQUIPMENT 

ACCESSORIES 

SUPPLIES 


l '°and Ma M eitMiOB. OPC 


?????????? 
Ftnd^uhat you arc^lcckinjj fort 

Aviation. 330 West 42d St.. Ifew York City 

lioc-oup 

* HOSE CLAMP 

IN 

B A 30 

BALLD0N AND AEROPLANE 

We offer a Grade A fabric which, 
in addition to meeting A/N speci- 
fications, has unmatched uniform 
strength, is exceptionally free 
from yarn and weaving imper- 
fections, and is most carefully 
graded. Higher initially, perhaps, 
but cheaper ultimately. 

Wellington Sears Co. 

65 Worth St., New York City 

..TITA All AIT. 


J »ri 1 AINIIMfc* 

TITANINE INC. UNION, N. J. 


Professional Services 

Retain the comprehen- 
sive service of the consultant, 
whose chief activities are in 
the aeronautical field. By 
submitting problems to him, 

based on sound experience. 

A. P. TALIAFERRO, Jr." & Co., Inc. 

101 PARK AVENUE. NEW YORK 

PHENIX CLEAR NITRATE DOPES 

Clesr— S^l.05 per SSL in 50 Ml. Orosss InHiS.S 

PUmented— J1.90 per Ml. In 5 Ml. Sana am 
Yellow. Slue. Bed, Green. Cream. Khaki. Aluminum, 
Black, While. Immediate shipments, fresh, hlrh aide. 

PHENIX AIRCRAFT 'PRODUCTS CO. 

USE AIR EXPRESS FOR RUSH DELIVERIES 

STANAVO# 

AVIATION GASOLINE 
AVIATION ENGINE OIL 
ROCKER ARM GREASE 
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U. S. NAVY 
Training Plane 
Design Competition 

Sealed proposals will be received 
by the Bureau of Supplies and Ac- 
counts, Navy Department, Wash- 
ington, D. C., until 10 o’clock 
a.m., February 12, 1935, for set- 
ting forth designs and prices for 
one hundred and fifty (or less) 
Navy training airplanes, together 
with two hundred (or less) float 
type landing gears. For detailed 
information, apply to the Bureau 
of Supplies and Accounts. C. J. 
PEOPLES, Paymaster General 
of the Navy. 


Employment “Opportunities” 


JOBS and MEN— For Plan! and Office: Technical Executive, 
Operative and Selling: See " SEARCHLIGHT ' 


Equipment “Opportunities” 

TO BUY, SELL, RENT and EXCHANGE— Used and 
Surplus New Equipment and Material— See "SEARCHLIGHT" 

Business “Opportunities” 

OFFERED and WANTED— Contracts, Capital, 
Plants, Properties, Franchises. Auctions — See 
"SEARCHLIGHT" 

Address — Departmental Advertising Staff Aviation, 330 West 42d St., New York 


'acts every Airplane Owner ought to know 



WACO LEADS IN AIRCRAFT REGISTRATION 
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EMPLOYMENT BUSINESS ; OPPORTUNITIES 1 EQUIPMENT USED or RESALE 




SACRIFICE 

SALE 

PLANES 

ENGINES-PARTS 

5 Fords 
7 Fleetsters 
4 Fokker F-IO’s 

• Wasp Parts 

• Hornet Parts 

• Stromberg Parts 

• Eclipse Parts 

• Scintilla Parts 

• Plane Parts 

• Misc. Supplies 


Detailed List and Price 
Furnished on Request 


Transcontinental & Western Air 

1 0 Richards Road 
Municipal Airport 
KANSAS Ciry, MISSOURI 


:i Ml RATINGS 
I PIT4 Allt.X PA-7 
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jVlodo^n ^L f ianipo''tt^ 

Equipped with 

LUNKENHEIMER AIRCRAFT SPECIALTIES 


SCINTILLA 

AIRCRAFT MAGNETOS 

are standard 
ignition equipment on every 
engine manufactured by The 
Wright Aeronautical Corp. 

Makers of Whirlwind , Cyclone 
and Conquerer Engines 

SCINTILLA MAGNETO CO., Inc. 
Sidney, New York 
Contractors to the U. S. Army and Navy 
C Subsidiary of Bendix Aviation Corporation ) 
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U. S. N.vy Dept 

iiSS 


ro Jr. & Co., Inc., A. P 
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+ 
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SELF- 

SEALED 

The "GREASEAL" Series of Felt-Protected Ball 




- FELT SEAL REMOVABLE in its 


lf'l!b°kan7 part outer' riT-- W» waririthill 
confines of both rings and not exposed to in- 
jury - - - constructional characteristic, assuring 

"GREASEAL" types, together with many 
others in the PRECISION line, constitute THE 
MOST COMPLETE LINE OF SELF-PRO- 
TECTED BEARINGS IN AMERICA. Write for 
the Catalog. Let our engineers work with yours. 
NORMA-HOFFMANN BEARINGS CORPN. 

STAMFORD, CONN., U.S.A. 



BALL, ROLLER AND THRUST 
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THE STINSON 



• THE NEW ROAD 
TO REVENUE 


Model ‘A’ is the World’s Fastest and Most 

Economical Trimotored Airliner 


SPECIFICATIONS 





Stinson Aircraft Corp., wayne, mich. 

| World’s Largest Builders of Cabin Airplanes 
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for WRIGHT CYCLONES 


Wright Cyclone Engines powered the K.L.M. (Royal 
Dutch Airlines) Douglas Airliner — winner of the second 
prize in the London-Melbourne Race — and the first plane 
to cross the finish line in the Handicap Division. 

The K.L.M. Douglas Airliner completed the race in the 
total elapsed time of 90 hours and 18 minutes. The route 
of flight covered the entire length of Europe, extended 
over Asia, across the Equator, the East Indies and the 
Timor Sea, and transversed the entire continent of 
Australia — a distance of approximately 12,293 miles — 
half-way around the world. Stops were made at sixteen 
airports on the long Handicap Route, as compared with 
only five airports on the Speed Route. 


The extraordinary showing of the Cyclone-powered 
Douglas Airliner represents a magnificent achievement for 
a stock commercial transport and engines, carrying a heavy 
payload consisting of passengers, baggage, food and 30,000 
air mail letters. It is a combined achievement for the 
K.L.M. pilots, K. D. Parmentier and J. J. Moll; the Douglas 
"Luxury” Airliner; and the Wright (Series F) Cyclones, 
which functioned perfectly throughout the entire flight. 

Wright ( Series F) Cyclones power all of the Douglas Airliners 
now in operation on Transcontinental & Western Air, American 
Airlines, Eastern Air Lines, General Air Lines and the Pan 
American Airways System. In Europe a large fleet of planes of 
the same type will soon be placed in service on K.L.M.' s route 
from Amsterdam, Holland, to Batavia, Java — longest airline in 
the world — and on Swissair. 



WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY U S A. 



A DIVISION OF CURTISS- WRIGHT CORPORATION 






